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DEFINITIONS. 
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A Definition is the import or meaning of a word, 
expressed by other words. | 

^^uantity is any thing which can be increased; ie* 
creased or measured* ) [Number, lines, time, motion, 
space and matter, are quantities.] 

[JMathemcUicks is the science which treats of the 
numbering and measuring of quantities. 

\An Utiit is one, or ^ single ttiing of any kind. 

^Jiumber is an unit, or several units collected toge* 
then [Ode, two, three and ten, are numbers ex- 
pressed by wordff.J 

^^Arithmetick is thai part of Mathematicks which 
treats of numbers ; or, it is the science of numbering. 

C9 Representative is a word, or character, standing 
for some other thing. / [1 is a representative of a 
single thing of any kind.] 

EXPLANATION OF ARITHMETICAL CHARACTERS OK 

FIGURES. 

Numbors are generally expressed in Arithmetick 
by the ten following characters ot tfigOLX^^v— X^'^l^^^ 
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4, 5, 6, 7, 9) 9) 6*. Each of these figures has its own 
particular name^ by which it is always called when 
standing alone* These names are called the com- 
mon names of the figures. The word written before 
each figure below, is its common name; — one 1, 
-two 2, three 3, four 4, five 5, six 6, seven 7, eight 8, 
nine 9, cipher 0. Each figure, when standing alone, 
always denotes the same number, which is called its 
simple valine* The unit, or 1, is the least figure 
used, and all the others, except the cipher, are made 
up of as many units as are expressed by their com- 
mon name ; thus, 1 represents one single thing, — 2 
represents, or stands for two ones, 3----three ones, 
4— ^four ones, 5 — five ones, 6 — six ones, 7 — seven 
Ibnes, 8— eight ones, 9 — nine ones. The cipher ne- 
ver represents any thing of itself* - Its use will be 
explained hereafter. 

When figures are written alone, they do not ex- 
press quantity ; for this they are dependent upon 
words or other characters ; for if we write the figure 
6, and the question be asked, six what ? there is no 
definite answer to the question. When figures stand 
alone, they express a certain number of units which 
do not represent quantity, and they can only be said, 
in such situations, to be indefinite, or abstract num- 
bers. But if we write a word or character express^ 
ing quantity in connection with the figure, the word 
or character denotes what particular kind of quantity 
is meant, and the figure expresses how much of that 
quantity is taken into calculation ;*— thus, in the ex- 
pressions, 5 dollars, 5 hours, th.e words dollars and 
hours denote particular kind of quantity, and the 
figure 5 expresses the number of parts of each quan- 
tity considered ; in this respect, figures represent real 
values. 

From what has been said, it appears that parts of 
,as many quantities can be expressed by the same 

• These figures are called Arabic, because they were brought 
into Europe by the inhabitants of Arabia. Historians suppose they 
ware brought into Arabia from India. They were first used in £u- 
rppe aboat the jeat 1 1 50. 
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figure, as we can. find words to express diflerent . 
quantities, and that the real value of ^ch unit in the 
figure, wift vary in tiie same manner as tbe quantities 
^ themselves; for in the phrases, 3 dollars, 

3 years, 3 acres, 3 men, the figure ex*- 
presses the same number of parts oC each 
quantity, but an unit in each place has a dif* 
, ferent value* 

COMBINATION OF FIGURES, OR THE ME- 
THOD OF WRITING TWO OR MARE FI- 
GURES IN CONNECTION* 

When several figures are written in 
connection, the right hand figure eKpresseH 
, the same number of units, and is called by 
• the same name, as though it stood alone ; 
but the figure in the second place ex- 
presses ten times as many units as it would 
if it stood alone, or at the right hand, and 
is called as many tens as it would express 
units if it stood by itself. The figure in the 
third place denotes as many hundreds as it 
would units if it stood alone, or as many 
tens as it would units if it stood in the se- 
cond place. The figure in the fourth 
place signifies as many thousands as it 
would hundreds in the third place* If we 
write four V^ in connection, the 1 at 
the right hand is an unit ; the 1 in the se- 
cond place, is a collection of ten units 
represented by one figure ; the 1 in the- 
third place, a collection of a hiindred 
units, and the 1 in the fourth place, a coT- 
lection of a thousand units : 

o 

oa 

9 
O 

Thus, 1 

f * Tn the adjoining iD\%ie) \^\. \s& ^vx^^'^ 
the character under 'u to\>e ^XxsJo^ otVwiS*^ 
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case, containing one cent retting upon its edge. Noir, 
if we wish to .represent this cent by a figure, ^he 
igure 1 standing directly under the char^cfer Uy will 
express it. Next, let us suppose the tube under ¥ 
to be ten times as long as that under U, and filled 
with jcents standing the same as^ the other, iLwould 
of course contain ten, and the figure 1, standing di- 
rectly under it in the second place, represents the 
same number. Lastly, let us suppose the tube under 
H, to be ten times as long as that under Y, or maule 
by placing ten other tubes, one above another, each 
equal to that under Y; it would hold ten times as 
many cents as the tube Y, or a hundred times as 
^many as the tube U. But as a figure in the third 
place expresses one hundred units, the figure 1 stand- 
ing under the tube H, represents as many cents as 
thai-tube would contain. Elach unit in this number 
represents one cent ; and whenever any other quan- 
tity is represented by figures, each unit will express, 
one of the equal parts into which such a quantity is 
divided. To express the numbers between one and 
ten, we make use of the other figures, as 2, 3, 4, $, 
&c. The names of all the figures standing in the se- 
cond place, except the 1, are contractions; thus, 2 
tens is called twenty, — 3 tens, thirty, — 4 tens, forty, 
— 5 tens, fifty, — 6 tens, sixty, — 7 tens, seventy ,-t-8 
tens, eighty, — 9 tens, ninety. The numbers between 
ten and twenty, twenty and thirty, &:c. are expressed 
by placing a figure to the right hand of the tens. 
We express ten and one, ten and two, &c. by writing 
the figures I, 2, 3, &c. to the right hand of the ten; 
thus, 11, 12, 13 ; and they may be read ten and one, 
t€A and two, ten and three, and so on ; but to express 
them in a shorter manner, we make use of the con- 
tractions, eleven, twelve, thirteen, fourteen, fifteen, 
sixteen, seventeen, eighteen, and nineteen. To 
express the numbers between twenty and thirty, thirty 
and forty, &c. instead of saying two tens and one, 
two tens and two, three tens and one, three tens and 
•^wo, &c. we repeat the contractions, twenty-one,. 
twent^'two, thirty-on^j thirty-two, &c. Any tigure, 
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when standing in any place to the left of the ri|^t 
hand place, represents ten times as many units, as it 
would do ^ it stood in the next place to the right. 
From this principle, by the use of the nine figures 
and the cipher, we can express an indefinite number 
of quantities. Ifi the expression, 3 dollars, we ex- 
press the number of dollars by the figure 3 ; bul if we 
write 1 to the right hand of the 3, the 3 is removed 
into the second place, (31 dollars,) and denotes twen* 
ty dollars; and by writing another 1, (211 dollars,) 
to the right hand, the 3 is removed into the third 
place, and represents two hundred dollars. We 
might continue this operation at pleasure, and every 
time we place a figure to the right hand, those to 
the left would express ten times as many as they did 
before ; so that it is easy to perceive, that we might 
^ express as many different quantities by the same* 
figure, as we can place figures to the right hand. AU 
the odier fibres increase in the samf manner. The 
cipher, which is sometimes called zero, never has 
any value of itself, whether written alone or in con- 
nection with other figures ; but when it is^written with 
other figures, it alters their value. Thus, 1 denotes 
one, but if we write a cipher to the right hand of it, 
(10,) the 1 is removed into the second place, and 
signifies ten. But if the cipher be placed at the left 
hand of a figure, (01,) it does not alter the value of 
the figure, because it does not remove the figure from 
the right hand place. The value of a fiigure, when 
it does not stand at the right hand, is called its local 
xalue* 
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I A Simple Name of numbers^ is a word by i|||iicti 
one place of figures in the «am^ YiaM ^^^xvcA \% ^bsbr 
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tiagoished';^units/ tens, hundilsds, ieupe the simple 
names of figares.j * 

( A Compound JlTame, or Termy is a wosd bj which 
ti^ree or six places of figures are called, when all, or 
a part of the places are supplied with figures ;—tboa* 
lands, millions, billions, trillions, &gw 1 
/ ^ /^nW Is six places of figures, reckoning from 
\tie right hand. Each period is divided into two 
parts, having three places of figures in each. 1 

NotK. — It should be observed that the word unit or units is used 
in several different senses. It is used to express the right hand place 
of %ures, the three right hand figur^ of every period : it is also 
the name of the rigfal^ hand period. But in all cases^ except in the 
right hand period^ it denotes .more than simj^e ones; thus, wheo 
we say 1 million, our meaning is one in the period of millions, yet 
this 1 minion implies ten hundred thousand simple units. 

Reading figures is expressing by words, a number 
represented in figures. If one figure is to be express- 
ed by a word. We have only to repeat its common 
name. If two figures are to be read, we first repeat 
the tens by their contractions and the common name 
of the righthand figure. When three places of fig- 
ures are to be read, we commence at the left hand, 
call the figure in that place by its common name, 
then add me word hundred, and read the other two 
as before directed. The three left hand figures of 
every period express thousands, and are read in the 
same manner as the three right band ones, with the ad- 
dition of the word thousand. Ail the other periods 
are read the same as the right hand one, and then 
the name of the period is repeated. 

After the pupil has learned to read the six right 
hand places of figures, or the first period, he has on- 
ly to learn the names of the other periods to be able 
to read with ease any number of figures. . The right 
hand period is called Units, the next Millions, then 
Billions, Trillions, Quatrillions, Quintillions, Sextil- 
ions, Septillions, Octillions, Nonillions, Decillions, 
Undecillions, Duodecillions. An unit of any period 
implies ten hundred thousand of the units in the 
next right hand period. The names of the periods 
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are not names of different denominaiions, strictly 
speaking, because any figure in either of the periods 
denotes t^i times as many ^inits, as it would if it stood 
in the next right hand place, which is the peculiar 
arrangement of simple numbers* 

Remark* The periods and the subdivisions of the 
periods are now generally divided by a comma* * 
This practice is objectionable ; for when the three 
right hand figures are decimals, as decimals are se- 

{larated from whole numbers by commas, the scho- 
ar generally labours under a difficulty, to detennine 
whether they are whole numbers or decimals, and in 
any case they tend to confuse his conceptions of the 
subject. In this work, the periods and half periods 
are separated by apostrophes, and decimals by com- 
mas. The method of reading figures is exhibited in 
a condensed form in the following table. The words 
at^he right hand express the same numbers as the 
figures standing against them. 





1 One. 
.12 Twelve. 

12 3 One hnndred and twentj-thrail' 
'234 One thousand 234. 
'345 Twelve thousand 345. 
'4 5 6 One hundi 23 thoQs. 456. 
'^671 million 234 thous. 567. 
' 6 7 8 12 millions 345 thous. 678 

> 7 8 9 One hundred twenty-three mil- 
lion four hundred fifty-siz thoa* 
sand seven hundred eig;hty-nine. 

When any place is supplied by a cipher, the ci- 
pher is not mentioned, and the other figures are read 
as before directed. 
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2 Two. 
I 2 Twenty. 

3 2 Three hundred and two. 
4^003 Four thousand and three. 
' 4 Fifty thousand and forty. 
5 '000 Six hundred five thousand 
'000 Seven million. , 
'600 80 million 700 thous. 600. 
6 '504 Nine hundred and eight 

million 7 hundred and six 
thous. 5 hundred and four. 

Let the scholar be required to read the following 

aumbers. 

76 76'543 20'000'000 IOO'000'OOO'OOO 

765 222'222 lO'OOO'OlO 404'404'303'303 

87'654 999'999 66'065'064 742'921'532'119 

Period Period Period Period Period 
of of of of of 

Qaalrillions. Trillions. Billicms. Millions. Units. 

908'765'432'109'876'543'210'987'654'321 
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The above five Periods of figures are read as fol- 
lows : — ^nine hundred eight thousand, ^even hundred 
sixty-five quatrillion, four hundred thirty-two 
thousand, one hundred and nine trillion, eight hun- 
dred seventy-six thousand, five hundred and forty- 
three billion, two hundred ten thousand, nine hun- 
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dred etghtj-deven million, six hundred fiftj-foar thou- 
sand, three hundred and twenty-one* 

In reading the right hand period, the word units 
is not generally repeated, for it is always under- 
stood to be units unless the name of the period is men- 
tioned* 



NOTATION. 

( Notation is writing in figures any number express- 
ed by words./ If a number of units less than ten, are 
to be written, we make use of one figure ; — ^thus, 
nine is expressed by the figure 9. If more than nine 
units are to be written, we must set as many units id 
the second place as there are tens, because each one 
in the second place represents ten, and the other 
units at the right hand. Thus, twenty-two is written 
22 because in twenty there are two tens -, so, thirty-six 
is written 36 ; forty-eight, 48. 

When three figures are to be written, place as many 
units in ithe third place as there are hundreds ex- 
pressed, and the other two figures as before directed. 
If thousands are to be written, place the figures in the 
left division of the period, in the same manner as those 
in the ri^ht division. All the other periods are |rrit- 
ten in a similar manner. 

Let the scholar, be requested to write on his slate 
in figures, the following numbers. 

Twenty-nine. 

Five hundred and forty. 

Six thousand nine hundred and seventy-two. 

Eight thousand and six. 

Seventy-four thousand and forty-one. 

Six hundred, six thousand and six. 

Forty-five million, four hundred nine thousand 
and eight. 

Five, hundred million, seven hundred one thou- 
sand and nineteen. 
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Tbirtj-fire billion, fourteen million, seven bundred 
thousand and fortj. ^ 

SECTION II. 

DEFINITieNS. 

^ Question or Example is that which is required to. 
beMone. :^ 
fji Rulek the direction by which a question or ex- 
abple is to be done. / 

iSn Answer is the result obtained by the correct 
performance of any question ; or, it is the number de- 
manded in the question. ) 

S^ Proof is the method of ascertaining whether a 
\ question has been correctly performed. ) 

A Principle is the fundamental truth on which a . 
rule is founded.. 

Illustration is the explahation of the principles or 
reasons on which any rule is established. / 
^Addition is the collecting or putting several things 
or numbers together ; Ithus, when we say 2 put with 
^ 1 makes 3, we add these two numbers together ; so^ 
if we take 2 dollars and put them with 3 others, we 
dd two quantities together ^ 
^ _ : attraction is taking one number or one quantity 
^r ^4*om another ;\or it is taking a part of a number or 
quantity from a whole number or quantity. If we 
take 2 from 5, we take away 2 units which were con- 
tained in the 5, and there is 3 left ; if we take 2 
. dollars from 5, we take away a part of the quantity^ 
dnd in both cases we subtract. 

I Stating a Question is setting down numbers in a pro- 
sper manner for the operation of a question. I 
\ Operation is the working or performing of a ques- 
tion, \ 
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REMARKS. 

Addition and Subtraction are the bases of all ope- 
rations in Arithmetick* This is evident from the fol- 
lowing fact, that we cannot alter a number, unless 
we make it either targer or smaller. Neither can 
we alter a quantity, as it respects the amount of quan- 
tity, for Arithmetick considers quantity in no other 
respect, without making it more or less* But if we 
increase a number or a quantity we add to it; and if 
we lessen a number or quantity, we subtract from it. 



ADDITION OF SIMPLE NUMBERS. 

I A number is called simple when all the places of 
figures represent the same kind of quantity, or when 
ten in any one place is equal to one in the next left 
hand placei thus, 651 dollars, 723 years, are simple 
numbers. ^ given number is a number mentioned 
with which something is to be done^ 

vThe answer in addition is called the sum or 
amount.! 

(The Addition of Simple Numbers is putting togeth- 
er two or more simple numbers, so that all of them 
may be expressed by one number. / ' ?L^ 

Small numbers can be added in the mind. Thus, 
we say, 2 put with 4, make 6 ; 1 put with 7, make 8 ; 
7 put with 3, make 10 ; 9 put with 4, make 1 3 ; 1 1 
put with 5, make 16 ; 5 put with 13, make 18. 

Let the pupil answer the following questions : 

6 added to 3, make how many ? 6 added to 2, 
make how many? 7 added to 2? 7 added to 4? 7 
added to 5? 6 add^d to 7 ? 6 added to 9 ? 6 added to 
4? IQ added to 1 ? 10 added to 4 ? 5 added to 10 ? 
5 added to 11 ? 5 added to 12? 6 added to 12? 

What is the sum of 6 and 14 ? of 7 and 14 ? of 8 
and 13 ? of 3 and 14 ? of 2 and 15 ? of 4 and 16 ? 
of 15 and 5? of 7 and 14? of 6 and 1 5 ? of 8 and V^^. 
of 7 and 17 ? of 9 and.l6 ? o{ \$ ai^di h^ 
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RULE 

For stating Questions m Addition of Simple J^umbers^ 

fSet down the given numbers so that every figure 
imy stand directly under one of its own local name ; 
that is, units under units, tens under tens, hundreds 
under hundreds, &c^ 

State the following numbers for adding : 16^709, 
87*634^ 10^245, 1'175'302. They will stand thus, 
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RULE 1, 

JPor adding simple numbers. 

(Add up each column by itself, commencing at the 
right hand, and set the sums underneath*^ 

EXAMPLES. 

p. C3 3 2 1 Explanation of the operation. 

vjiven ^2133 

numbers, / i q i o ~ Ii^ ^^^ fii*st place, we addup the 

fjC » ^ . column of units, saying, 2 and 

Sum 6 7 6 6 ^ ^^^ ^' ^*^^ ^ ^"^^ ^' *^^^ 

1 add the column of tens, saying, 

and3 are 4, and 2 are 6 ; next, the column of hundreds, 

3 and 1 are '4, and 3 are 7 ; lastly, the column of 

thousands, 1 and 2 are 3, and 3 are 6. 

10^231 Explanation. As ciphers do not express 
3 2 M 5 3 any number, in adding we have nothing to 
2 6 M 1 4 do with them when they stand in a co- 

— lumn with other, figures. 

6 8^76 8 
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(3.) (4.) (5.) 

20'524 54^321 12»345 

45'263 43'210 5. 4 '321 

22'212 2M23 33»333 



87'99& 99^654 99^999 

The pupil is required to state and work the follotr- 
ing questions. 

6. A man has two casks of grain; one contains 
12 bushels, the other 21 : How many bushels in 
both ? Ans. 33. 

7* A man bought a yoke of oxen for 56 dollars, and * 
a horse for 43 dollars : How many dollars did be 
give for both ? Ans* 99* 

8. The eldest of three brothers has 102 cents; 
the second 75 : and the third 22 : How many cents 
have the three ? Ans. 199. 

9* A boy goes to a store and buys a yard of cloth 
for 45 cents : a book for 21 : and a quart of molasses 
for 12 : How many cents did he gire for all the ar- 
ticles? Ans* 78. 

10. What number of dollars are there in three 
bags: the first containing 1201 dollars: the second 
3486: the third 2210? 
Operation. 
12 1 

3 4 8 6 nimtralion. The sum of sereral 
2 2 1 ^0 numbers is equal to the numben 

— added together: for by adding up 

Sum 6 8 9 7 the several columns, we^et a ngure 

in the sum expressing to many units, 
tens or hundreds, &c« as there are units, tens or hun- 
dreds, &c. in all the given numbers. In the opera* 
tion of the last question, 7 expresses the same num- 
ber of units as 6 and 1 in the given numbers ; the 9 
tens, as many tens as there are tens in the given num- 
bers ; 8 hundred, as many hundreds as are repre- 
sented by all die given numbers : and the 6 thousand 
denotes as many thousands as the thou!ft^tk4% caSt^'ql- 
cd in the given numben \ tViftteiote % <tafi»sa»^% ^ 

3 
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hundred, 9 tens and 7 units, or j6897, express a num- 
berequal to 1201,3486 and 2210. If it were re- 
quired to add. the quantities which these given num- 
bers express, ^we should put the dollars contained in 
the three hags into one bag, and the 6897 represents 
th^. number of dollars which the one bag would con- 
tain. 



RULE II. 

/when the sum of any column is ten, or an ex- 
act nuii\ber of tens, set a cipher under that column, 
and add one for each ten to the next column ; but if 
the sum be more than an exact number of tens, set 
down, what there is over the tens and add the tens as 
before. J 

(11.) 

6 7 2 Explanation* In this example, because 
9 3 3 there is just ten in the right hand column^ 

8 7 3 we set down a cipher, and add the 1 ten 

9 6 2 to the column of tens. The sum of the 

^--^ — tens in the second column, with the one 

3 4 40 ten brought from the unfts' place, is 24. 
There being Q tens in 20, we set down the 4 and add 
the two tens to the next column. The third column 
consists of 32, and the 2 brought from the fens^ place 
make 34 ; we set down the 4, what there is over 3 
tens, and as there is no other column, we set the 3 
tens in the next place. 

(12.) <13.) (14.) 

6 7 6 9 12 70012 9 000 

124636 12 3 45 87000 

768902 98765 76500 

123456 876 54 6543 



16 9 3 8 6 2 6 8 7 7 6 



PROOP* 



5 4 3 2 1 



3 7 3 2 5 1 



iegin at the top and add together all the columns 
>/&riires: and if the sums are the same as those 
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produced wbeo added from the bottom, the work is 
supposed to be correct. J ^ 

Remark. No method of proving the operation of 
a question, will demonstrate the work to be correct, 
for the same error may be made in both operations ; 
but there are methods of rendering the accuracy of 
all operations in Arithmetick more probable^ 

The scholar is required to' prove the following 
questions. 



(15.) 


. (16-) 




(17.) 


6 7 6 9 12 


2 




6 


7 6 13 4 


3 7 1 




2 4 


5 4 8 8 7 


7 6 9 3 




4 9 8 


9 7 2 


9 8 5 6 4 




6 7 2 




8 3 9 


1 


7 8 9 8 











18. What is the sum of the following numbers; 
67601, 87654, 1206 and 10101 ? 

Ans. 166562. 

19. A certain farm is divide4 into 4 lots ; the first 
containing 97 acres ; the second, 108 f the third, 70 ; 
and the fourth, 39. How many acres in the farm ? 

Ans. 314- 
, 20. What is the amount of twenty-five, two thou- 
sand five hnndred, twenty-five thousand, and two 
hundred fifty thousand ? Ans. * 277525. 

21. A merchant imported a bale of broadcloths 
containing 4 pieces, which measured as follows ; the 
first, 31 yards ; the second, 29 ; the third, 27 ; and 
the fourth, 32. ~ How many yards of broadcloth were 
there in the bales. Ans. 119. 

22. A butcl^er killed an ox, which weighed as fol- 
lows ; the two hind quarters, 'two hundred and eighty 
pounds ; one of the fore quarters, one hundred and 
thirty-five pounds ; the other, one hundred and 
forty-one pounds ; the hide, eighty-nine ; andi^ the 
tallow, ninety ; what was the whole weight of the ox ? - 

Ans* '735. 

23. A gentleman owns 4 farms ; the first is woctk 
965 dollars; the second, 351^\\5cie ^\t^^ «S»V^\ 
the fourth, 56 1 7 5 how much we Vhe^ i5\^ w'^^ 



I 



2S 



Operation 1« 

9 6 5 

3 5 7 9 

4 1 g 

5 6 17 


ASBITIOIf. 

Operation 2* 
9 6 5 

3 5 7 9 

4 18 

5 6 17 


2 9 

1 5 

2 

I 2 


14 17 9 

> 



14 17 9 

Illusiratioiu When the sum of the figures in any 
eolumn,^xceeds 9, we add the tens contained in that 
sum with the sum of the next column, because each 
1 in the tens is equal to 10 in that column, and set 
the number above an exact number of tens, under 
the column last added ; so that the sum of all the 
columns equal the given numbers ; that is, the sum of 
all the columns contains as many units as all the given 
numbers. In the first operation of the last question, 
the sum of the right hand column is 29, and we place 
the 9 under that column^ and set the 2 tens under the 
column of tens. The sum in the column of tens, is 1 5 
tens, or 150 ; as 10 tens make 1 hundred, we place 1 
for the 10 tens under the column of hundreds, and 
set 5, the remaining tens, under the column of tens. 
There being just 20, (or 20 hundred, which make 2 
thousand,) in the column of hundreds, we have nothing 
to set in the place of hundreds, but carry the 2 tens of 
hundreds into the next place. The 2 in the 1 2 thou- 
sands contained in the column of thousands, is set 
undelPlhat column and the ten, which is 10 thousand, 
is carried into the column of tens of thousands. 
By adding up these several sums, we obtain 14179 
dollars, which is the total value of all the farms. 

In the second operation, 9 is set under the right 
hand column, andM^e 2 tens added to the 5 tens, and 
7, their sum, set dmrn under the column of tens ; the 
10 tens being equal to 1 hundred, 1 hundred is added 

the next column. Lastly the 2 tens contained in 

f column ofhundreds, or2 tbousan&^vie^ddlo Vi^ 
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the sum of tbe^onsands, and obtain the same answer 
as before. 

24. Four men boaght a piece of land in cotnpa- 
nj ; the first gave one hundred and seventeen aol- 
lars ; the second, two hundred ; the third, one hun- 
dred and sixty-two ; and the fourth, one thousand 
and one ; what did the land cost? 

Ans. 1480 dollars; 

25. Add together the following numbers ; one 
jhousandj six thousand and sixty, thirteen thousand 
and eight, four hundred and twenty. > 

Sum 20488. 

26. How many feet of boards will it take to cover a 
building, if it require twenty-five hundred tp board 
the sides ; eighteen hundred and sixty-seven the 
ends ; twenty-four hundred^nd thirteen feet to beard 
the roof? Ans. 6780.* 

27. A gentleman paid four hundred and twenty- 
six dollars for lumber for the purpose of erecting a 
house ; one hundred and three dollars for brick ; 
thirty-five dollars for glass : forty-one for nails ; for 
work, three hundred and fifteen ; for boarding work- 
men, one hundred and eight ; for lime, twenty-five ; 
for the cellar, ninety-one ; for paints, thirty-six. 
What was the cost of his bouse, if he pays one hun- 
dred and one dollars for other articles that have not 
been mentioned ? Ans. 1281 dollars. 

28. How many square miles on the surface of the 
earth, estimating Europe to contain 3387109; Asia, 
16728002; Africa, 11652442 ; America, 16504254 ; 
and the islands, 41 €44 2d? Ans. d243622T. > 

This sign or character4-, one line being ho|jfOPtal,/ 
the 6ther perpendicular, implies addition ; owMttthe 
number before^ it is to be added to the numlm after 
it. It is sometimes called />/t45, because the Word 
plus signifies more* 

Two horizontal parallel lines = are used as a sign 
of equality, implying that the numbers before it are 
equal to the numbers after it. It is generally read tV, 
or are, 'tqual to ; 

Thus, 6+9=15; or 6 pV\x*S===\^^ ^xA^'t^w- 

3* 
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pressioQ is read, 6 added to 9 are equal to 1 5, or 6 pltnr 

9 equals 15.^ y 

The scholar is required to work the following ex- 
amples as directed by the sigus : 

29. 6724+11971=^=18696, 

30. 269+109+210=588. 

31. 245690+44444+555=290689. 

32. 101 + 1010+10101+900830=912042. 

33. 66 plus 83=149. 

34. 400 plus 527 plus 601 = 1528. 

35. 70000 plus 8008 plus 606 plus 55=78669. 

36. 9 plus 99 plus 888 plus 7777 plus 66666= 
75439. 

37. Seventeen thousand, one hundred and six+six 
hundred thousand, nine hundred and one+five mil- 
lion, five hundred and five thousand, five hundred and 
fifty=6 123557. 

38. A gentleman gave his estate to his three sons 
in the following order : to the youngest, four thou- 
sand and fifty dollars ; to the second, one thousand 
and seventy-five dollars more than to the third ; and 
to the^rst, as much as to the second and third ; what 
did the eldest son receive, and what was the amount 
of the estate. 

Ans. The eldest son received 91 75 doHars. The 
whole estate was 18350 dollars. ' 

Explanation. — The last answer b found by adding 
the first to itself. 

* 

39. From the creation of the world to the flood 
was 1656 years ; from the flood to the destruction of 
Sodom and Gomorrah, 451 years; from the destruc- 
tion of Siodom and Gomorrah to the Christian Era, 
1897 years ;-r-hdw many years from the creation of 
the world to the Christian Era? also, how many 
years from the creation of the world to the year 1826 
of the Christian Era ? 

Ans. To the Christian Era, four thousand and four 
years. To the year 1826 of the Christian Era. five 
thousand, eight hundred and thirty years. 

40. A carpenter purchased shingles enough to lay 
SI tbousaad upoa a house, 14 thousaud u^ou^ b^ru^ 
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»• 

7 thoataad upon a died, and he had 1 1 thousand left \ 
how many shingles did he purchase. 

Ans. Fiftjr.tbree thousand. 

41. A trackman^ haub 1 hogshead of molasses, 
weighing 1026 pounds; a hogshead of rum, weiching 
907 pounds ; and 6d6 pounds of iron, at one load. 
What is the weight of die load ? ^ 

Ans. 3589 pound^ 

42. A i^utcher buys 4 droves of cattle numbering 
as follows: 1st. 106 head; 2d. 220; 3d. 85; 4th. 
325 ; how many head of cattle does he purchase ? 

Ans. 736. 

43. A gentleman's library contains 75 volumes 
upon Divmity; 119 upon Law; 13 on Medicine; 
35 on History; ami 100 on miscellaneous subjects? 
How many volumes in the library ? , Ans. 342. 

44. A gentleman's yearly income is as follows : 
interest money, 60 dollars; compensation for ser- 
vices, 259 dollars; rent for a house, 73 dollars. 
What is his income f Ans. 392 dollars. 

45. What number is equal to ten thousand, seven 
hundred and twenty, plus four thousand, five hundred 
and two, plus six hundred, twenty thousand and 
ninety, plus four hundred, four thousand, two hun- 
dred and one, plus one million, two thousand and 
seventeen ? 

46. What number is equal to nine thousand, nine 
hundred and nine, plus four hundred thousand and 
four, plus seven hundred, ten thousand and nine- 
teen, plus seventy thousand, seven hundred and 
seventy, plus eight million, twenty-four thousand, 
two hundred and forty, plus seventy million, seven 
hundred, seven thousand and seven ? 

47. What number is equal to three hundred, three 
thousaDd, three hundred and thirty, plus four million 
an4 four, plus six million, six hundred thousand, 
seven hundred and seven, plus twenty-five million, 
twenty-five thousand and twemty-five, plus seven 
hundred and sixty-two million, ninety-four thousand 
and eighty-one, plus one hundred and one mUUo!\^ 
one hundred and ten thousaud) owe XvxwAt^ ^sA 
one ? 
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The sum of the answers to mi& three last qu^tions 
is 9 « 1096727. 

48. From the birth to the crucifixion of Christ 
was 33 years ; to the commence^nt of the reigii of 
Constanfine 373 jrears more; to the cessation of 
speaking Latin in Italy, 375 ; to the flight of MahcMnet 
friyH Mecca to Medina, 41 ; to the invention of glass 
innEogland, 42 ; to the founding of Cambridge Uni- 
yersky, (England,) 251 ; to the invention df musical 
notes, 1 55 ; io the invention of the mariner's com- 
pass, 232 ; to the engraving ot etching on copper, 
158 ; to the first knowledge of Algebra in Europe, 
34; to the first making of knives in England, 69; to 
the first British Pariiament, 144; to the birth of 
Washii^ton, 25 ; to the battle of Banker's Hill, 43 ; 
to the Independence of the United States, 1 year ; 
to proclaimii^ Washington first President of the 
United States, 1 3 ; to the battle of Waterloo, 26. In 
what year of the Christian Era was the 



Battle of Waterloo? ^ 

Independence of the U. S. ? 



ri815. 
1776. 



Birth of Washington ? >Ans. < 1732. 

First British Parliament? I 1707. 

Flight of Mahomet? j = 1^ 622. 

Exjv/anah'on.— ^Each space of time in the last ques- 
tion, is the number of years between one invent and 
that which next preceded it ; consequently, by add- 
ing all the periods of time up to any particular event, 
we shall obtain the number of that year in which 
such an event took place. 



MULTIPLICATION OF SIMPLE NUMBERS^ 

OR A SHORT METHOD OF ADDING 

. EQUAL NUMBERS. 

\ When two or more unequal numbers are to be 
added together, the operation is performed by addi-l 
tion ; but when two or more equal numbers are to be 
added, the operation is performed by Multiplication^ 
multiplfing is adding the same &gaTC ot \i\rcsv\^t 



« 
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ieiretml fnnes together in the niind. /Wben we say 

3 times 4 are 12, our meaning is, Ahat 4 added to- 
getbftr 3 tiiMB, make 13 ; or &at 4 and 4 are 8 and 

4 are 1 2. So when we say 4 times 6 are 24, the 
meanbg is, that 6 Idded together 4 times, make the 
sum of 24« If it were required to add 3 and 4 to- 
gether, we could not perform the operation bj mul- 
tiplying, for neither 2 times 3, nor 2 times 4 make 
7, the s^m of 3 and 4 ; in this case, we should be 
obliged to <idd 3 and 4 to obtain their sum. 

But were it required to find the sum of two 3's, or 
two 4's, we could obtain their sum either by adding 
or multiplying ; for we may say, 3 and 3 are 6, and 4 
and 4 are 8, or two times 3 are 6, and 2 times 4 are 
8 ; in both cases we obtain the same number, but in 
the former case, by adding j and in the latter by mtd- 
tiplying. 

It may at first appear singular to the young scho- 
lar, that we are able to add large numbers together 
in the mind, without setting down the number to be 
added to itself but once ; but his surprise will be re- 
moved by reflecting that we have but nine figures 
and a cipher to represent all numbers, so that by 
committing to memory the sums of the nine figures, 
added together any number of times not exceeding 
9, we can with great ease, ^et down the sum of any 
number, added together any number of times, for 
we multiply by one figure only at a time. 



DEflNITIOKS. 



A Multiplicand h a number which is to be added 
to itself several times, or the number to be multi- 
t^lied. } 

\.^ Multiplier is a number by which the multiplicand 
is multiplied./ 

vf Product is a^number found by multiplying the 
multiplicand by the multiplier, and is always equal 
to the number which would be obtained if the miilti- 
plicand were added to it^If as many times as the 
multiplier contains units* » (s txoke^ ^ ^x^\a\>BK«i. 
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3 is the multiplier, 4 the muHipIicaad, and 12 tli^ « 
Droduct. 
^ A Mult%plic(Ui<m Table is a table exhibiting tite sum 
or product of any number from 1 to 1 S Jadded toge- 
ther, or multiplied any number of timeslnot exceed- 
ing 12. . 

MULTIPLICATION TABLE. 



2 times 1 


are 2 


5 times 1 


are 5 


8 times 4 


are 8 


2 


4 


2 


10 


2 


16 


3 


6 


3 


15 


3 


24 


4 


8 


4 


20 


4 


32 


5 


10 


5 


26 


5 


40 


6 


12 


6 


30 


6 


48 


7 


14 


7 


35 


7 


66 


8 


16 


8 


40 


8 


64 


9 


18 


9 


46 


9 


72 


10 


20 


i 10 


50 


10^ 


80 


11 


22 


11 


6b 


11 


88 


12 


24 


12 


60 


12 


96 


3 times 1 


are 3 


6 times 1 


are 6 


9 times 1 


are 9 


2 


6 


2 


12 


2 


18 


3 


9 


3 


18 


3 


27 


4 


12 


4 


24 


4 


36 


5 


15 


6 


30 


.. 5 


45 ' 


6 


18 


6 


36 


6 


64 


7 


21 


7 


42 


7 


63 


8 


24 


8 


48 


8 


72 


, 9 


27 


9 


64 


9 


81 


10 


30 


10 


60 


10 


90 


11 


33 


n 


66 


11 


99 


12 


36 


12 


72 


12 


108 


4 times 1 


are 4 


7 times 1 


are 7 


10 times 1 are 10 


2 


8 


2 


14 


2 


20 


3 


12 


3 


21 


3 


30 


4 


H 


4 


28 


4 


40 


5 


20 


6 


36 


5 


50 


6 


24 


6 


42 


6 


60 


7 


28 


7 


49 


7 


70 


8 


32 


8 


56 


a 


80 


9 


• 36 


9 


63 


9 


90 


10 


40 


10 


70 


10 


100 


11 


44 


11 


77 


11 


110 


X2 


4S 


12 


E4 


1 ^^ 


\^«S. 



m^-f 
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1 times 1 are 1 1 


1 1 times 9 are 99| 


2 


22 


10 


110 


3 


33 


n 


121 


4 


44 
65 
66 
77 
88i 


12 


132 


5 

6 
7 
8 


12 times 1 
2 
3 
4 


are 12 

24 
36 
481 



12 times 5 60 

6 72 

7 84 

8 96 

9 108 

10 120 

11 132 

12 144 



This Table should be perfectly committed to me- 
mory by every scholar before he attempts to proceed 
any further, as little progress can be made without it. 

When the multiplier consists of one Jigure only. 



RULE. 



r Set the multiplier under the units^ place of the 
Multiplicand, and hiultiply every figure in the 
muliplicand by the multiplier, beginning at the right 
hand. | 

Question 1. What is the product of 321 , multiplied 
by 2? 

Operation. 

Multiplicand 3 2 1 

Multiplier 2 



Product 



Explanation, — In this 

question, we say, twice 

6 4 2 1 are 2", twice 2 are 4 

and twice 3 are 6. 

2. What is the product of 54321, multiplied by 2 ? 

Ans. 108642. 

3. What is tjie product of 644312, multiplied by 2 ? 

Ans. 1288634. 

4. Multiply 9321 by 3. Product. 27963. > 

5. Multiply 82 122 by 4 Prod. 328488. 

6. Multiply 7202 by 4. ^ 



Operation. 

7 8 2 

4 

2 8 8 8 



Explanation. — ^When there are ci- 
phers in the multiplicand, as they do 
not represent any number of them- 
selves, their products cannot he ^ja^j 
thing but cvpheis. TYie w's*^ ^^ ^"^^^ 
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ing ciphers in the product, is to keep the product ef 
the next figure in its proper place* 

Illustratum. — The product is the same number 
that the sum would be, if the multiplicand were added 
together as many times as the multiplier contains an 
onit. When we add^ we set down the numbers, and 
add one column at a time ; but when we multiply^ 
we add together in the mind, each figure of the multipli- 
cand, as many times as the multiplier contains an 
unit, which always shows how many numbers, each 
equal to the multiplicand, are to be added together ; 
therefore, we shall obtain the same number by mul- 
tiplying, as we should by adding the multiplicand 
together as many times as the multiplier contains an 
unit. 

If it be required to multiply 432 by 3, we may ob- 
tain the answer by adding or multiplying. . 

Operation *by adding. Operation by multiplying. 
4 3 3 4 3 3 

4 3 3 3 

4 3 2 



13 9 6 Sum. 



13 9 6 Product. 



In the first operation, we say, 3 and 3 are 4, and 3 
are 6 ; 3 and 3 are 6, and 3 are 9^; 4 and 4 are 8," 
and 4 are 13. But in the second operation, when we 
say, 3 times 6 are 6, our meaning is the same, as 
when we say 3 and 3 are 4, and 3 are 6 ; and 3 times 

3 are 9, is the same as 3 and 3 are 6, and 3 are 9 ; 
and 3 times 4 are 13, the same as 4 and 4 are 8, and 

4 are 13. 

As the sum of each column in the addition, is 
equal to the product in the came place in the multi- 
plication, the sum must equal the product. 

It has been seen, that whether we multiply tens, 
hundreds, &c. the operations are the same as though 
we multiplied units ; for 3 times 3 hundred make 
3 hundred, and 3 times 4 thousand make 13 thoa-^ 
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Remdrk.'^Yrom what has been s^id, it is manifest, 
that when several things are sold at the same price 
for each one^ the price of the whole may be found by 
maltiplying ; for if we set down the price of one ar- 
licle as many times as there are articles, and add up 
these prices, we shall obtain the price of the whole ; 
but by multiplying the price of one article by the 
whole number, we obtain the same answer. From 
this it appears, when any thing is sold, and the price 
of one unit of the quantity is given, that the quantity 
will be the multiplier, and the price of an unit, the 
multiplicand. 

7. A man sells 3 bushels of corn, at 32 cents a 
bushel ; how many cents does he receive for the 
three bushels? 

Operation by adding. Operation by multiplying. 
3 2 3 2 

3 2 3 

3 2 

9 6 

9 6 

Explanation. — In this question, the three bushels 
of corn is the quantity, and must be the multiplier; 
the 32 cents the price of one bushel, or an unit of the 
quantity, is the multiplicand. By setting down 32, 
ttie price of one bushel, 3 times^ and adding, we ob- 
tain 96 cents, the price of 3 bushels in one number ; 
but by multiplying 32 by 3, the number of bushels, we 
obtain the same answer. When the multipher is a 
small number, we can leadily obtain an answer by 
adding ; but when the multiplier is a large number, 
it would be very tedious to set down the multipHcand 
as many times as there are units in the multiplier, 
and be obliged to add them up. This shows the great 
utility of nuiltiplication. 

8. What is the price of 4 barrels of flour, at 521 
cents a barrel ? Ans, 2084 cents. 

9. A farnoer has 5 fields of wheat. Each field 
produces 81 bushels; how mau^ W%\ie\% Vd ^^ "b 
fields. k\i%. '^^'b. 
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10. A butcher gives 41 dollars a piece for 9 oxen ; 
ivhat does he give for them all f 

^ Ans. 369 doHars. 

NoT£ 1.— When the product of two figures is more than 9, and 
an exaot number of teAs, set a cipher under the ilgure multiplied, 
and add as many ones to the next product, as there were tens ; but 
if the product be not an exact number of tensi set dowo the ri|^ht 
hand figure, and carry ihe tens as before. 

11. What is the product of 9?66, multiplied bj 2 ? 

Operation. lUustraiion.-^The reason for car- 

9 7 6 6 rying the tens to the left hand pro- 

2 duct, is founded in the nature of sim- 

pie numbers; for 1 in any colunnn, 

19 5 3 2 except the right hand one, is equal 

to 10 in the column to the. right hand 
of the same. 

12. If the multiplicand be 16705, and the multi- 
plier 6, what is the product ? 

Operation. Explanation. — When we have 

16 7 5 tens to add to the next product, if 

6 the next be occupied by a cipher, 

■ I . I the tens must be placed directly 

10 2 3 0^ beneaUi it, as in this question. 

13. Multiply ten thousand, ^ix hundred and twen- 
ty-five by 8. Prod. 85*000. 

14. Multiply one liuhdred ahd sixteen thousand, 
liine hundred and sixty-nine by seven. 

Prbd. 818'783. 

15. A certsiin army was composed of nine battal- 
ions ; each battalion eonsitsted of she hundred and 
fifty-three men ; how many men were there in the 
army? Ans. 5'877. 

T^o lines crossing each oflier thus x, are used 

as a sign of Multiplication ; ' atid signify that the 

number before it is to be multiplied by the number 

after it; thus, 62X2=124; which is read 62 multi- 

ied by 2 is equal to 124. The sign of multiplica-* 

>n is frequently expressed by the word into ; thus., 

into 4=s212y and is resid, 53 into 4 equals 212. 
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EXAMPLES. 



16. 396X3=1188^ 17. 9408X5«13040. 
1 8. 7034 into 6=^42204. 1 9. 1 938 into 7s 1 5496. 
20. 6205X2 21. 16143 into 3 

22. 23456X4 23. 34567 into 5 

24. 45678X6 25. 56789 into 7 

26. 67890X8 27. 78901 into 9 

The pupil may ascertain whether he has worked 
the 8 last examples correctly, by adding tip his pro- 
ducts, the sum of which must equal 2'249^318. 

28. A boy buys 15 lemons for 4 cents each ; what 
does he give for them all ? Ans. €0 cents. 

29. A merchant sells a roll of riband, measuring 
28 yards, for 8 cents a yard ; what does he obtain for 
the roll ? Ans. 224 cents. 

^30. What will 256 pounds of nails come to^ at 6 
cents a pound ? Ans. 1536 cents. 

JVb/e 2.— 100 cents make 1 dollar, tiierefore Uiere win always 
be as many doUan in any number of cents as there are hmidreda. 
Separate the two right hand iig;ures from the others br a eonata ; 
those to the left win signify dolkrs, and those to the ri|^t« cents. 

This sign f is used to denote dollars. All the fignres after the 
sign of dollars, to the comma, denote doUars, and those to the right 
of the conuna, cents, if no more than two places ; bat if no comma 
is inserted, all the figures represent dollars. 

31. A merchant sells 671 yards of tow cloth at 9 
cents a yard ; what is the price of the whole ? 

Ans. |60,39. 

32. What w:ill 6 hogsheads of rum come to, at 
4555 cents a hc^shead ? Ans. j^273,30. 

33. What will 89 pounds of beef come to at 7 
cents a pound? Ans. 16,23. 

34. What will 101 boxes of sugar come to, at 9 
dollars a box ? Ans. jf 909. 

When the multiplier consists of several figures, 

auLE. 

Place the multiplier under the multiplicand, units 
under units, tens under tens, hundreds under husi- 
dreds, &c» Multiply th^ mu\^^\\c^xvdL \^^ ^v^^^ 
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nificant figure in the multiplier, bednoiiig with the 
figure in units' place, and write the first figure of 
each product directly under the figure by which yOu 
multiply. Add the several products together, their 
sum will be the product of the multiplicand multipli- 
ed by ail the figures in the multiplier. 

35. What is the product of 36412, multiplied by 
32? 

Operation. 
2 6 4 12 
3 2 



5 2 8 2 4 product of 2. 

7 9 2 3 6 product of 3 tens, or 30. 

8 4 5 18 4 product of 32. 

36. What is the product of 90621, multiplied by 

432? 

Operation. 
9 8 2 1 
4 3 2 



18 16 4 2 productof 2. 
2 7 2 4 6 3 product of 3 tens, or 30. 
3 6 3 2 8 4 product of 4 hundred. 

3 9 2 3 4 6 7 2 product of 432. 

37. What is the product of 8765401, multiplied 
by 5432 ? Ana. 47'6 1 3'658'232. 

38. Let the multiplicand be seven hundred sixty- 
five thousand, four hundred and two, and the multi- 
plier 263 ; what is the product ? 

Ans. 201'300'726. 

Illustration of the last r«/c.— The product of the 
uhit figure in the multiplier, is found in the same 
manner as was shown in the illustration of the first ^ 
rule. Each 1 in the place of tens, denotes 10 units^ 
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ftUd tlif msltiplic&nd moit be brought into the piro* 
duct once for every sipgle unit contained in anj 
£^re standing in tens' place. When we multipljr 
the unit figure of the multiplicand bj the tens in the 
multiplier, we make use of the same expressions 9M 
tiiough the multiplier were in units' place; butbpr 
lemoving the product of the unit figure of the multi- 
plicand into tens' place in the product, it signifies ten 
times as many as it would, if it stood in units' place. 
By removing the product of any other figure, when 
multiplied by the figure standing in tens' place in the 
multiplier, it denotes ten times as many as it would, 
if it stood directly under that figure of the multipli- 
cand ; consequently the product of any figure standii^ 
in tens' place in the multiplier, will express ten times 
as many as it would, if it stood one place further to 
the right hand. In multiplying by a figure standii^ 
in hundreds^ place, we place the product of every 
figure in the multiplicand, two places further to the 
left, than we should if the figure by which we multi- 
ply^ had stood in units' place ; therefore the product 
ndust represent one hundred times as many as it would, 
if it were removed two places further to the right. 
The same might be shown of the product of a figure 
standing in any other place ; Aerefore, by adding 
the j^eyeral products together we obtain a number 
which is made up of the multiplicand, taken as many 
times as the multiplier contains an unit. 

Let it 6e required to multipltf d4331, iy 321. 

Operation. 

5 4 3 2 1 When we multiply by 

3 2 1 the 2 in the multiplier^ 

■ wc say, twice 1 are 2 ; 

5 4 3 2 1 but as the 2 is 2 tens, 

10 8 6 4 2 Our meaning is, that 20 

16 2 9 6 3 times 1 are 20, and we 

' obtain 20 by setting the 

17 4 3 7 4 1 2 in tens* ^lace. We 

4 * 1 
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but by setting the 4 in hundreds' place, the result i^j 
that 20 times 20 are 4 hundred. In like manner, We 
say, 3 times 1 are 3, but the 3 is 3 hundred, and &e 
product becomes the same by placing it in the third 
place. 

The operation of this example may be performed 
by separating the muitiplierinto 3 parts, as follows: 

5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 

1 2 3 



6 4 3 2 1 10 8 6 4 2 16 2 9 6 3 O 

1 6 2 9 6 3 is 3 hundred times 54321. 
10 8 6 4 2 is 20 times 5432K 
5 4 3 2 1 is once 54321. 



17 4 3 7 4 1 the product 54S2I, multiplied by 321. 

39. A gentleman has a field of com consisting of 
1 96 rows, each row has 2 1 9 hilis. How many hills in 
the field? Ans. 42'd24. 

Explanation. The number of hills in each row 
must lite taken as many times as there are rows. 

40. What is the productof 61 2'8 13, multiplied by 
eleven thousand, one hundred and twelve ? 

Ans. 6'809'578'a56. 

41. A merchant sells 309 bales of cotton at 41 
dollars a bale ; how many dollars does he receive for 
the whole ? Ans. J2'669. 

42. If one hundred and twenty-five men receive 
each one hundred and fifteen dollars for one year'& 
labour, how much da they all receive. 

Ans. ^14'375. 

43. If a man spend 65 cent^ a day, what will be 
his expense for one year, it being 365 days ? 

Ans. J5237,25* 

pROor.^ 

Multiply the multiplier by the multiplicand, and if 
the product be the same number as the product 
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found by multiplying flie multiplicand by the multi- 
plfer, the answer may be supposed correct. 

. nivstration. The foreeoing method of proving 
multiplication, is founded on the following proposi- 
tion, that the product of two numbers will always be 
the same number which way soever they are multi- 
plied. If we multiply 9 by 6, or 6 by 9, we obtain 
the same result, riz. 54* To express the same by 
adding, let 9 be separated into two parts, and addea 
together 6 times. 



6-(.3=9 
6-1-3=9 we 



By adding the two left hand columns, 
re, in reality, add 6 nine times which 
6-|-3=:9 is the same as though we had multi- 
64.3=9 plied 6 by 9. When we add the 
6-j-3=9 right hand column, we do the same 
64-3=9 thing as when we multiplied 9 by 6 ; 

and we obtain the same number now 



36 1 8 54 as before. 
18 



54 

To show that the products of any two figures, when 
multiplied both ways, will be equal, let us make 5 
rows of points, each row consisting of nine points, 
as in the parallelogram A. Now if we set down the 
numbeir of points in one row, 5 times, and add them, 
the sum 45 would be the number of points in all the 
rows ; but if we multiply the number in one row by 
5, the number of rows, we shall obtain the same num- 
ber, for the product contains the multiplicand as many 
times as the multiplier contains an unit. 

Next let us make 5 rows of points, each row con- 
sisting of 5, as seen in parallelogram B C v then sup- 
pose 4 points from each row in the parallelogram A, 
to be removed from the left and added to the right of 
the parallelogram B C ; there will be points enough 
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to make the 4 rows a, b, c, d ; then we have 9 rows, 
with 5 points in each, and by multiplying 5, the num- 
ber of points in one row by d, the number of rows, 
we shall obtain the number of points in the 9 rows, 
which is 45, the same number that we found in the 
parallelogram A, when we multiplied 9 by 5. Wc 
may suppose the parallelogram A to be increased by 
more rows, and each row to consist of more points, 
but by removing a part of them as before, and making 
rows the other way, we should always obtain the 
same product. 

Let the scholar prove the following examples : 

44. 9631 X341. 45. 84213x919. 

46. 705684X1763. 47. 123456X54321. 

48. 9753201X98765. 49. 9897969x191817. 

ib. What is the product of one hundred sixty- 
seven thousand, five hundred and twenty-seven, into 
forty-five thousand, nine hundred and sixty-eight? 

51. A merchant has a bale of bombazetts, con- 
sisting of 4 pieces, each piece 31 yards; and he gave 
24 cents a yard. What did the 4 pieces cost him? 

Ans. ^29,76. 

CONTRACTIONS. 

The operations in multiplication may often be con- 
tracted, or shortened^ 

Contraction 1.-— When ciphers stand at the right 
liand of the multiplier, set the multiplier so that the 
right hand significant figure may stand directly under 
units^ place in the multiplicand. By bringing down 
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tfae cipheri, the products of the other figures are 
brought into theit proper places. 

&% An army consisting of twenty -one thousand, 
three hundred and seventeen men, plundered so much 
money from a certain city, that each man received 
1^0. How much money was taken ? 

Operation. 

2 1 ' 3 1 7 JVo/e 3.— Br the mot- 

5 tration of the prooi; it k 

immeteml which of the 

two numben is made the 



two uumuvn is iihhiiw uav 

Ans. ^1 ' 6 & ' 8 5 maltipUer; bat it b gene- 

nerelly more eonTenient to 
make the less noinber the mohiplier. 

53. 107821X11000. 54. 107831x990000. 
The sum of the two last products ia 107'928'821^ 
000. 

55. An army has 150 waggons loaded with beef ; 
each has six barrels, and each barrel contains 200 
pounds. What is the whole number of pounds ? 

Ans. 180^000. 

56. What number contains six thousand, seven 
hundred and sixty-five, nine thousand times ? .^ 

Ans. 60^885^000. 

57« Ifeach window in a house, having 20 windows, 
contains 24 panes of glass, how many panes in all the 
witidows ? Ans. 480. 

58. Suppose the number of inhabitants, in the 
United States to be twelve million, and each person 
to be worth five hundred dollars ; what are they a)l 
worth. Ans. 6'000'000'000 dolls. 

Contraction 2.-— If the multiplier be 1, with ci- 
phers at the right hand, we have only to annex the 
ciphers in the multiplier to the right hand of the mul- 
tiplicand, for multiplying-by the 1 does not alter the 
figures in the multiplicand, and annexing the ciphers, 
removes every figure in themi^tiplicand into its pro- 
per place, in the same manner that it would, were 
we to go through the process of muUi\ilyia^% 



\ 
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59. How man J bushels of salt in 161 casks^eacb 
containing 10 buiheb? , Ans« r6lb. 

60* One dollar contains 100 aents ; how many 
eents is 65 dollars ? Ans. 6500. 

61 • One thousand milk being equal to one doHiafy 
how manj mills in 65 dollars ? Ans. 65'009« 

63. If 1 30S9 Were set down ten thonsand times, 
and added ap, what would be the sum ? 

Ans. 120'290'000. 



QUESTIONS «TO BE WORKED BY THE .ADDITION ANI> 
MXJLTIPLieATION OF SIMPLE NUMBERS* 

1. Charles bought 39 oranges, and John 3U at 6 
cents a piece. What did all the oranges cost . 

Operation 1 • Operation 2. 

3 9 3 1 3 9+3 1=6 

b ^ 5 



1 4 5+1 5 5=JS3,00 |3,0d 

Eop^/cmahon.*— The last question may be perform- 
ed two way«, either by multiplying each quantity 
separately by 5, or adding the quantities tc^ther, 
and then multiplying. But had one boy given^more 
a piece for his oranges than the other, the price of 
the whole would have been found as in the first ope* 
ration, for 5 times 39, and 7 times 31 makes more 
than 300. 

3» A man boc^ht 101 bushels of rye for 45 cents a 
bushel; %b pounds of tea for 45 cents a pound; 
what is the^ost of the rye and tea ? 

Ans. ^74,70. 
/ 3. A farmer sells 405 pounds of beef, at 6 cents a 
pound, and 5 tons of ^lay, at ^1 5,00 a ton ; what does 
he receive for both ? Ans. ^99,30. 

4. What is the amount of the following articles^ 



]|VLTIPLI€ATt1»N. 47 

viz.: 69gaUoii8of winev ^^ 81 eento a galloD; 59 
pounds of sugar, at. 13 cents a pound; 17 yar^ of 
riband, at 17 cents a yard; and plates, at 7 cents 
a piece ? Ans. ^67,08. 

5. The cost of constructing 25 miles of a certain 
road, is twenty thousand dollars ; for the remaining 
part, which is 14 miles, the cost is fifteen thousand 
and twenty-four dollars a mile. What was the whole 
cost of the road ? Ads. 1^230^336. 

6. Multiply flie sum of the following numbers by 
203 • viz. 1045, 69721, €21 and 10001. 

Ans. jj 1 6*521 '764. ^ 

7. A man gave his estate to 8 sons ; to 5 of them 
Ife ^ve nine hundred and eleveirdoHari each; to 
the other 3, seven hundred and one dollars each | 
what ws^ his estate ? Ans. 1^6659. 

8. Suppose 1002 men possess equal properties^ 
and the property of eadi man to be as follows ; 6000 
acres of wild land^ at 4 dollars an acre ; buildings 
worth 40 II dollars ; 999 sheep, at 2 dollars each ; 3 
horses, each 95 dollars ; money at interest, 3 times 
the value of his buildings; 10< shares in a bank, 
500 dollars each ; and other property, the valuo^of 
which is equal to the product of 25 into the value of 
his bank stock and wild land. What would be the' 
property of all the men ? Ans. S5773'871 '654. 

Remark. When one man sells another several 
articles, they are generally set down upon a piece of 
paper ; the price of each article found separately, 
and all the prices added up. If the buyer pays for 
the article, the seller writes, received paymetit, at the 
.bottom of the bill, and signs his name ; but if pay- 
ment is not made, the several prices are only added 
up. 
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BILLS or EARCELS. 

Boston^ July 18, 1826. 
Henry Fairdealef, 

Bought of Thomas Richman, 

35 yards of sheeting, at 18 cents per yard. 
9 " " cambrick, ** 53 " " " 

11 " « linen, " 42 " " " 
3 " " muslin, «* 71 " " " 
l» silk handkerchiefs *^ 92 ^^ a piece^ 



Receiyed Payment, ^22,42. 

Thomas Richman. 

Ab/e 4. — Wh«i the price of one unit of any quanti^, is del- 
Un and cents, we multiply it as a simple number, and point oiF the 
two right Iwnd figures of the product, which wiU be cents, and those 
^to the left, dollars. The operations in dollars and cents, will be il- 
lustrated in Decimal Frac^tiens. 

New- York, July 18, 1826. 
John Clerk, 

Bought of Charles Honesty, 

9 yards of Broadcloth, at j|7,33 per yard, 

5 " Cassimere, " 1,75 " 
11 « Camblet, *« ,78 

6 " Holland, " ,30 
3 Waistcoat patterns, ^< 1,42 



u 

u 
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Philadelphia, July 1 8, 1 826. 
Jonathan Buyer, 

Bought of Benjamin Tradeall, 

8 gallons Brandy, at ^1,60 per gallon, \ 
24 " W. 1. Rum, at ,93 " \ 

43 ** Gin, " ,65 " \ 

17 « Molasses, « ,45 « / 

56 pounds Brown Sugar ^^ ,14 per pound, / 
14 " Loaf " « ,23 " 

Received payment by his note of the 



above date, jj81,78 

For Benjamin Tradeall^ 

Andrew Simson. 
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SECTION IIL 

SUBTRACTION •F SIMPLE KUVBIRS. 

/Subtracting is taking one number from another ; 
dr taking a part from the whole. \ 

In the preceding section, the pAnciples of adding 
numbers together, have been explained ; in this^ we 
shall illustrate the methodsof separatingthem. When 
two or more numbers are put together, so that they 
may all be expressed by one number or sum, we add 
numbers ; but when we take away a part of a numr 
ber, or take one number from another, we subtract 
numbers. When we say, 2 put with 4, makes 6, we 
add 2 to the 4 ; but when we say, 2 taken from 4, 
and 2 remains, we subtract the 2 from 4. 

Subtraction is evidently the reverse of Addition. 
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f A miniAefid i^ number from which another number 
rs to be taken ;\>r, a number from which a part is to 
be taken, of coifrse, it must always be as lai^e or larg- 
er than the other numbers, for we cannot take from 
o^ number, another lai^er thair itself. 
fA subtrahend is a number which is to be taken 
fr&ift another.^ 

A remaindef is a number which is left after one 
]i\nnber is taken from another ; or, it is the difference 
between two numbers/ A remainder may equal, or 
be greater than the subtrahend, but never can eaual 
the minuend. [2 taken from 5, leaves 3. ilere 
5 is the minuend, 2 the subtrahend, and Sthe re« - 
mainder.] 

Let the pupil answer the following questions : 

What is the difference between 2 and 6 1 B^ 
tween 5 and 7 ? Between 4 a^d 8 1 Between 1 and 
8 ? l^etween 2 and 8 7 Between 1 and ? B^* 
tween 2 and 9 1 Between 4 «ii4 ^ "t "^^Vne^ci^V ^o^ 1 
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8 ? Between 3 and 8 ? Between 3 and 9 ? Be- 
tween 3 and 10 ? Between 4 and 10 ? Between 5 
and 10 ? Between 5 and ! 1 ? Between 6 and 11 ? 
Between 6 and 13 ? Between 13 and 7 ? Between 
14 and 9 ? Between 15 and 11 ? Between 16 and 
19 ? Between 17 and 21 ? How many more are 1 1 
than 9 ? 19 than 15? 21 than 3 ? 29 than 24 ? 

28 than 23? 31 than 29? 

■ ■ •• • • • .,..•-<« 
' Rule 1. — State the question or example bj set- 
ting the subtrahend, or less number, under the 
larger, so that every figure may stand directly under 
one of its own local name ; that is, units under units/ 
tens under tens, &:c. 

2. Commence subtracting at the right hand, and 
proceed regularly to the left, setting underneath the 
difference between every figure of the subtrahend 
and that which stands directly above it in the mi- 
nuend. 

v^ Question 1. What is the difference between 68 
and 45 ? 

Operation. 
Minuend, 6 8 Illustration. — In this ques- 

Subtrahend, 4 5 tion, 3 is the difference be- 

tween the 5 and 8, and the 2, 

Remainder, 2 3 or 2 tens, is the difference 

between the 4 and the 6, or 
40 and 60; therefore 20 and 3, or 23, is the differ- 
ence between 68 and 45. The same answer may 
be obtained by separating the numbers. 

Operation. 
^ 04^8=6 8 Explanationu — Here I sepa- 

4 0+5=4 5 rate the 8 from the 68, and 

— - the 5 from the 45. I then 

2 0+3=2 3 subtract the 5 from the 8, and 

the 40 from the 60, and add 
4he remainders together, which gives the same an- 
swer as before. 

2. Required thedifferencc between 98 and 87 ? 

Rem. 11. 
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3. How many more are 679 than 531 ? 

Ans. 1 58. 

4. George has 63 marbles, and James has 52 ; 
how many has George more than James ? 

Ans. 11. 

5. A boy went to a store with seventy-nine cents, 
and spent thirty-eight of them ; how many had he 
left? Ana. 41. 

6. Henry had 1 1 apples, and gave 8 of them to 
Thomas; how many had he left? ^ Ans. 3. 

7. Wilham said he had 35 cents; John said he 
had 24; how many more had William than John? 

Ans. 11. 

8. A merchant sells 137 pounds of sugar from a 
hjc^shead which contains 548 pounds ; how many 
pounds remain ? Ans. 411. 

9. A man gave 13 dollars to one son, and 37 to 
another ; how many had one more than the other ? 

Ana. 24. 

10. A man gave 5 dollars for a hat, and 19 dollars 
for a greatcoat ; how much less did his hat cost him 
than his greatcoat ? Ans. |^14. 

n. What is the difference between six thousand, 
five hundred and thirty-nine, and four thousand, one 
hundred and eleven ? Ans. 2428. 

12. One man has on hand 965 dollars, another, 
623 dollars less; how many dollars has the latter? 

Ans. ^342. 

13. Take 40 from 145, and what will remain? 

Operation. 

14 5 Explanation* — In this question, 

4 there being no units in the right 

^ — hand place of the subtrahend, the 

10 5 5 must be brought down. The 
number of tens in the less number^ 
is equal to that in the larger; consequently, there is 
no difference, and the tens' place in the remainder 
must be supplied with a ^cipher. As there is no 
figure in hundreds' place in the less nuvxv\i^\^ ^5s^fc 
hundred in the larger will not^e \e^s»ew^^**. 
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14. If you take 160 from 2375, how many will rt^ 
main? Ans. 2215. 

15. A merchant honght 1621 boxes of lemons;, 
after selling eleven hundred, how many had he leftf 

Ans. 521. 

16. If a merchant buy twelve hundred and seven- 
ty-nine dollars worth of riband, and sell it for thir* 
teen hundred and eighty-nine dollars, what does he 
gain? , Ans* ^110. 

%Vo/e 1. — The gain must evideDtly be Uie difference 1i»etwee» 
what he gave and what he received. 

^"^ Rule 2.--^When the under %ure is larger thai> 
/ the one above it, suppose 10 to be added to the up- 

per figure, and subtract the under figure from the 
sum ; then add 1 to the next left hand place in the 
flubtrahend.^ 

1 7. What is the difference between 1 15 and 2032 f 

m 

Operation. 

2 3 2 Bxplanation.'^^ln this ques- 

115 tion, the 5 being larger than the 

■ ■ ^Ure above it, we say 10 add- 

19 17 ed to 2 makes 12, and 5 taken 

from 12 leaves 7. In the se- 
cond column, 1, or f ten, added to }, makes 2, and 
2 taken from 3 leaves 1. In the third column, the 1 
being more than the cipher, we suppose 10 placed 
where the cipher is, and take 1 from it, which leaves 
9^ Although there is no figure under the fourth 
place in the minuend, because we added 10 into the 
third place, we must suppose 1 to be set under the 2, 
and subtracted from it. 

18. If the greater of two numbers be l661, and 
the less 446, what is the difference ? 

Ans. 1215. 

19. A man has in his possession $4092, but he 
owes $1519; how much is he worth ? 

Ana. $2573. 
20. By the census of 1820, Boston contained 
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43^298 inhabitantB ; Philadelphia, 108M61 ; how 
manj more ifthabitants were there in Philadelphia 
than in Boston ? Ans. 64^863. 

21. A gentleman purchased twenty-five thousand 
acres of wild land. After selling a certain quantity, 
he had eighteen thousand, eight hundred and sixty- 
one acres left. How many did he sell ? 

Ans. 6M39.- 

Illustration of Rule 2. — To prove the correctness 
of rule 2, it will be best to make use of an example. 

Let it be required to sj/btract 41Qfrom 592. 

Operation 1 . Operation 2. 
5 0+8 0+1 2=5 9 2 
4 0+7 0+ 8=4 7 8 



1 0+1 0+ 4 = 1 1 4 

By separating the minuend and subtrahend into 
parts, as in the ^rst operation, and subtracting, we 
take 8 from the 2, and 1 ten which was contained in 
the ,9 tens, or from 12 ; 70 from 80, and 400 from 
500, and obtain the differences between all the parts 
of the minuend and all the parts of the subtrahend^ 
and these differences, viz.: 4, 10 and 100, added 
together, must give the difference between the whole 
minuend and tlie whole subtrahend, or between 592 
and 478. But as we do not generally separate the 
numbers for subtracting, it will be necessary to show 
that we obtain the same answer bj the common me- 
thod. In the second operation of the foregoing ex- 
ample, when we suppose 10 added to the 2, we may 
suppose this 10 to be taken from the 9 tens, and by 
subtracting 8 from the 1 2, We obtain 4, the same re- 
marnder as when we separated the numbers. In 
the next place, as we have subtracted from one of 
the tens in the 9 tens, we have now to subtract the 7 
tens from the remaining 8 tens in the 9, which leaves 
1 ten; but as we did not removii VV\^ \\.e.wl^«^vcv'»^^ 
9 which we supposed added lo lYie "i^xl ^^ ^'^^^vsk 

5 * 



54 fswtfiicticni. 

subtract the 7 from the 9, we should subtract twice 
from that I ten which we supposed removed ; there- 
fore, to balance that ten, we niust add 1 ten to the 7 
tens, atid the difference will be the same as though 
we had taken 1 ten from the 9 and not added any to 
the 7, for the difference between 8 and 9, is the same 
as the difference between 7 and 8. The difference 
between the 4 and 5 is 1 , and the whole remainder 
the same as found by the first operation. As the 1 , 
which we add to the next place in the subtrahend, is 
just equal to the 10 which we added to the minuend, 
the difference must always be the difference between 
the given numbers, for by adding 10 to both numbers 
we increase both alike, there being no difference be* 
tween 10 and 10^ 

22. Plymouth, Mass. was first settled in the year 
1620; how many years from that time to the year 
1826? ' Ans. 206. 

23. Required the difference between 1 70'063 and 
169'007. Ans. l'056i 

A short horizontal line thus -'— is used iis a sign of 
subtraction, and denotes that the number after it, is 
to be taken from the number before it; thus, 12 — ^ 
=4, and is read, 12 minus 8 equals 4 ; or, 8 subtract- 
ed from 12 equals 4 ; the word minus meaning less^ 

The scholar is required to work the following ex-, 
amples, as directed by the sign of subtraction ; 

24. 5'924^- 279= 5^645. 

25. 75'428— 2'096=73'332. 

26. 100*000— 50'009=49'99I. 

27. 1'961'851— 987'654 = 

28. 85'400'301— 98'394= 

29. 506^070'809— 90»706>050=: 

The sum of the remainders in the three last exani-^ 
pies, is 50P640'863. 

30. What is the difference between seventy thou-' 
sand, three hundred and twenty-six, and ten thou- 
sand, two hundred ? Ans. 60' 126. 
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31 • How much larger is two milltoi^ two thousand 
and two, than one miUion and two ? 

Ans. roo2'ooa. 

32. America was discovered in 1492; Jamet^ 
town, Va* was settled 1608, and Plymouth, Mass. in 
1620. How many years from the discovery of Ame- 
rica to the settlement of Jamestown and Plymouth f 
. ( To the settlement of Jamestown, 116. 
A^s- ^Ta the settlement of Plymouth, 128. * 



>^ Jf ETHOn OF PROVING SUBTRACTION. 

f Add the remainder and subtrahend, or less num- 
D^r, together, the sum will equal tl^ minuend, or 
greater number, if the work be right.? 

Illustration.. The difference between two num- 
bers added to the less, must produce a sum equal to 
the greater ; thus,. 1 1 taken from 1 5 leaves 4 ; 4 is 
what 11 wants of being as much as 15, consequentlyf 
if we add 4 to 1 1, the sum will be 1 6. 

But more mathematically ; — let us suppose die 
line A B to be longer than the line C D. 



B 



-*i*' 



_D 
• B 

Da B 



To find how much longer the line AB is than 
C D, we mus^t take away a part of the line A B, which 
shall be as long as the line C D. Suppose the part 
A a to be as long as C D ; by removing that part bf 
AB, there will remain the part a B, which is the 
difference between the lengths of AB and GD. 
Now if we annex the line a B to C D, we should 
make the line C B just as long as A B. 

We may suppose these lines to he «c\^ V^\2is^ic&^ 
and if we wish to find the differeTice ol \^<^\\\^\v^g^^ 
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we must subtract the length of the shorter from that 
of the longer, and the difference would be the length 
of a B ; but the length of a B added to the length of 
the shorter line, will always give the tengtii of the 
longer, which would be the minuend, 

33. 670136 minus 478103 are how many? 

Operation. 
6 7 M 3 5 Here 192032 is the dif-. 

4 7 8 ' 1 0>3 ference between 670MS5 

and 478' 103, and by add- 

1 9 2 ' 3 2 ing 192'032 to 478'! 03, 

we obtain the mintiend, as 

Proof 6 7 M 3 5 was proved in the lUus- 

, tration. 

The pupil can ascertain whether he performs the 
following examples correctly, by proving his work. 

34. 17800 is how many less than 67987 ? 

35. 1000404 minus 66666 equal how many ? 

36. 948372 minus 716253 equal how many ? 

37. What is the difference between 100000 and 
99999, equal to ? 

38. What number must be added to I'lll, that 
the sum may be lO'OOO ? 

39. To what number must 1 be added that the 
sum may be one million ? Ans. 999'999. 

40. To what number must lOO'l 01 be added that 
the sum may be one million, ten thousand and ten ?^ 

; Ans. 909'909. 

41. A man owing 1076 dollars, paid all bui 108 
dollars ; how many dollars did he pay ? 

Ans. 968. 

42. A clergyman being asked /how long it was 
since he began to preach, answered that he was 69 
years old, and that he began to preach at the age of 
25. How many years had he been preaching ? 

Ans. 44 years, 

43. A man owing 721 dollars, paid 509; how 
much did he then owe ? Ans. 212 dolls. 
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fyiestions to he worked hy Addition and Subtraction* 

]• A gentleman bought 2 pieces of land; one 
contained 96 acres, the other 103. If he sell 47 
acres, how. many will remain ? Ans. 162. 

2. A merchant bought a cask of molasses contain* 
ing 119 gallons. He sells to one man 1 1 gallons ; to 
another, 13; to another, 14. How many, gallons 
has he left ? Ans. 8 1 • 

3. One man owes another fifteen hundred dollars, 
to be paid as follows ; one hundred and ten dollars, 
in 3 months ; two hundred and thirty-one, in S 
months; a thousand and ten, in 10 months, and the 
remainder at the end of one year. How much is he 
to pay at the end of the year. Ans. 149 dollars. 

Questions to be worked by Multiplieatum and 

, , Subtraction. 

1. What is the difference between 11 times 71 and 
1,000? Ans. 219. 

2. Which is the larger number, 6 times 665, or 7 
times 565 ? Ans. 6 times 665, by 35«r 

3. 290X9023— 6'504=2'610'166. 

4. 167X7X8— 3'470=5882. 

5. 265—77x3=564. 

6. A merchant buys 175 pounds of pork, at 7 
cents a pound, and sells it for 8 cents ; how much 
does he gain? Ans. $lj75» 

7. If I purchase 1200 pounds of butter for 156 
dollars, ana sell it at 14 cents per pound, do I gain 
or lose^ and hew much ? Ans. I gain |12. 



DIVISION OF SIMPLE NUMBERS. 

; Division is ascertaining how many times one num- 
ber can be subtracted, or taken, from another. ^ 
When we take one number from %\voft«x^t!i.^^^ 
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find the difference belween those numbers, we syy' 
tract ; but when we take one number from another 
once, or more, to find how many times one number 
can be subtracted from another, we divide: 

Although we subtract in Division as well as in 
Subtraction, the object to be obtained by dividing, is 
essentially different from that sought in Subtraction* 
In Subtraction we never subtract but once, the only 
object being to find how much larger one number is 
than the other ; but in Division we may subtract once 
or more, the object being to find how many times one 
number contains another. 

If the difference between 8 and 4 be demanded, 
we ascertain it by subtracting the 4 once from the 
8 ; thus, 

8 

4 

4 difference. 
But if 8 is to be divided by 4, we subtract the 4 
from the 8 as many times as it can be ; 

thus, 8 It appears that 4 can be taken twice 
4 from 8, therefore 2 is the answer. 

4 ■ 

4 



We may always obtain an answer to any question 
in Division, by subtracting the less number from the 
greater, and then the less number from the remain- 
der, and so on, subtracting -the less number every 
time from the last remainder, until the remainder 
becomes less than the number we are subtracting ; 
and the number of times we subtract would be the 
answer. But it is easy to see that this method must 
be very tedious when the less number can be sub- 
tracted from the other a great number of times, 

jrefore a shorter method has been devised. 
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' A Dividend is a number given to be divided/V. 

A Divisor is a number given to divide by. ^s. 

A Quotient is a number showing how many time^v 
the divisor can be subtracted from the dividend. / 

A Remainder is a number left after dividing ; which 
must always be less than the divisor.'^ [If it be re- 
juired to divide 16 by 6, 16 is the dividend, 5 the 
divisor, and as we can subtracts 3 times from 15, 3 
is the quotient, and the 1, which is left, is the re- 
mainder.] 

Let the scholar answer the following questions. 

How many times can 3 be taken from 9 ? We 
found in the Multiplication Table, that 3 multiplied 
by 3, or 3 added together 3 times, made 9 ; conse- 
quently 3 can be taken from 9 as many times as 
there were 3's put together to make 9. How many 
times can 3 be taken from 12 ? 3. from 15 ? 4 from 
12 ? 4 from 16 ? 5 from 10 ?• 5 from 20 ? 2 from 
14? 5froral^? 3froml5? 3 from 18? 3 frona 
21 ? 7 from 21? How many titnes does 24 con- 
tain 8 ? 24 contain 6 ? 32 contain 8 ? 36 con- 
tain 6 ? 42 contain 7 ? 42 contain 6 ? How many 
times can 9 be taken from 28, and what number will 
remain ? 7 from 30 ? 7 from 46 ? 9 from 40 ? 
9 from 60 ? 8 from 36 ? 8 from 47 ? 8 from 60 ? 
10from51-? 10from85? 9froml00? 



RULE I, 

place the divisor at' the left hand of the dividend. 

Aiscertain as near as you can in the mind, how 
many times the divisor can be taken from the divi- 
dend, and place a figure expressing* that number at 
the right hand of the dividend for the quotient. 

Multiply the divisor by the quotient, and subtract 
the product from the dividend. 

JVWc 1. If the remainder be as large or larger than the diyisor, 
the quotient is too small for the'divisor, in that case, could be sub- 
tracted once or more from the remainder. 

If the product be larger than tho dividenCi^ \3ci«i q^o'C\w\V \%\s!Si 
l2irg6. 
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Question 1/How many times can 13 betaken 
from 48 ? 
Operation by subtracting. 

4 8 dividend. 
. 1 2 divisor. 
-— Illustration^ In this ques^ 

Ist subtraction 3 6 tion, as we can subtract 13 

1 2 4 times from the dividend, 4 

■ is the quotient. The 36 is 

2d "24 a part of the,4JB left after 

12 subtracting the 12 oQce; the 

- — 24 is what remains of the 36 

3d ^^ 12 after taking out 12; conse- 

12 quently it is a part of the 

48 ; and the 12, from which 

4th " 0,0 we subtract the last time, is 

that part of 24 remaining, 
after taking 12 from 24 ; therefore in each of the 
subtractions, we subtract from 48, or some part of 
it. Now were we to add the 12 together as many 
times as we have subtracted it, the sum would be 
48. But were we to multiply 12, the divisor, by 4, 
the number of times we have subtracted, the pro- 
duct would be the same number that we found by 
adding the 12, 4 times together ; and if we subtract 
the 48, made by multiplying the 12 by 4, we should 
subtract 12 as many times as we did when we sub- 
tracted onlj 12 at a time, as may be seen by the fol- 
lowing operation. 

Operation by Division. 
Divisor 12 ) 4 8 ( 4 quotient. 

4 8 By comparing this operation 

— - with the precedmg one, ite see 
how much easier it is to per- 
form questions by dividing than 
it would be were we obliged to perform the same 
operations by subtracting. 

2. Divide 99 by 11. Quotient 9. 

3. Divide 128 by 16. Quot. 8« 

4. How many times can 13 be taken from 65 ? 

Ans. 5. 
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€• What i|tbe quotient of 1 76, divided by 1 8 ^ 

Operation, 
18)17 6(9 
1 6 2 



1 4 remainder. 

7. Divide 115 by 19. Quotient 6, Remainder K 

8. " 127" 25. <« 5 " 2. 

9. " 257" 127. " e « 3. 

10. " €93 " 231. " 3 « 0. 

11. " 928" 231. "4 " 4. 

12. " 7795" 1111. " 7 " 18. 

13. A boy wishes to divide 35 pears equally be- 
tween 5 companions : how many must he give each ? 

Operation. 
5)3 5(7 Ans. Explanatiim, Were the 

3 6 boy to give 1 pear to each com- 

panion, and then 1 more iq 

each, and so on, until he had 
distributed the whole number, he would evidently 
give each companion an equal number. By taking 
5 pears from the whole number, we take away 
enough to give one to each boy : by taking away 5 
more, we take enough to give each boy another, then 
each boy will have 2; consequently^ as many times 
as we can take 5 from 35, the whole number of 
pears, so many each boy will receive ; and as 7 is 
the number of times we can subtract 5 from 35, 7 is 
&e number which each boy is to receive. 
« 

* .Vo/e S. It appears from what has been shown in the explana- 
tion of the last question, that when any number or quantity, is to 
he divided into equal parts, or equally between several persons, that 
the number of parts into which such a number or quantity is to be 
divided, must be the divisor, and that the quotient will show what 
one of those parts is; 

14. If 66 be divided into 22 equal parts, what will 
be one of those parts ? A.w%% ^* 

6 
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t5. Divide 696 dollars equally betwe^ 116 mea ; 
how many dollars will each-man receive f Ans. 6. 

16. What is the 25th part of 225 ? Ans. 9, 

1 7. What is the 9th part of 8 1 ? Ans. 9. 

18. How many bushels of wheat, at 9 shillings a 
bushel, can be bought for 54 shillings ? Ans. 6. 

19. An army consisting of 9702 men, receives 
67914 pounds of bread per week ; how many pounds 
does each man receive ? Ans. 7. 

RULE« IK 

Whenr it is found that the quotient is more than 9, 
ascertain how many times the divisor can be taken 
from an equal number of iigute^ at the left hand of 
the dividend, or one more, if an equal number be not 
so large as the divisor; set a figure representing the 
number of times for the first figure of the quotient ; 
multiply the divisor by this figure, and subtract the 
product from the figures taken at the left hand of the 
dividend. 

To the right band of the remainder bring down the 
i»3xt figure of the dividend ; divide this number as di- 
rected by the first rule ; and continue the same pro- 
cess till aM the remaining figures of the dividend are 
brought down* 

If the number made by the remainder and figure 
\ broiight down, be not so large as the divisor, place a 
\ cipher in the qubtient and bring down the next 
figure. 

20. Required the quotient of 2341, divided by 15, 
Operai-ion. 

15)2341(156 Explanation. In this 

15 question, we find that the 

— divisor can be taken only 

8 4 once from the two first 

7 5 figures of the dividend, 

- ' therefore we place 1 for 

9 1 the first figure of the quo- 

9 tient, multiply the divisor 

— — by it, and subtract the 

I product from the 23. 

To ft, tbe Terfta\a^"fei, -we 
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bring dowD 4, the next figure in the diTide||d, and di- 
vide the 84 by 15, which gives 5 the next figure in 
the quotient* We then bring down 1, tiro remaining 
figure of the dividend to the right baad of 9 the re- 
mainder, and find that 15 can be taken 6 times from 
the 91. We then multiply the divisor bj 6, and 
subtract the product from 91, which leaves 1 for a 
remainder* 

21. Divide 6556 by 32. 

Operation. 
3 2)6556(204 Explanation. After 

6 4 bringing down the 5 to the 

right of the 1,* 15, the 

1 5 6 number formed, is not so 

12 8 Isirge as the divisor, con- 

sequently, we cannot sub- 

2 8 tract the divisor from it ; 

we therefore, place a ci- 
pher in the quotient, and to the right of the 5 bring 
down 6, the next figure of the dividend. 

22. Divide eight million, four hundred ninety 
thousand, nine hundred and sixty-five, by thirty-foor 
thousand, six hundred and fifty-seven. 

Quotient 245. 

23. How many times can nine thousand, eight 
hundred and seventy-six, be subtracted from two 
hundred twenty-seven thousand, one hundred and 
forty-eight? Ans. 23. 

24. A gentleman has a field of corn containing 
nine thousand one hundred and two hills ; each row 
has two hundred and twenty-two hills ; how many 
rows in the field ? Ans. 41. 

25. What is the quotient of 484848, divided by 
1036? Ans. 468. 

26. A bookseller purchased 591 arithmeticks for 
^437,34, what does he giv6 a piece ? 

Ans. 74 cents. 

JVb/e 3. Dollars and cents, when both are g^iven, are divided in 
the same way as simple numbers, when the divisor is a simple 
number; but the two right hand figures of the quotient, must bt 
separated, which will bi? eents. 
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S7. How many arithmeticks at 74 cents a piece 
can be bought for ^437,34 ? Ans* 591. 

38. If a person spend |[101,40 in one year, what 
does lie ^pend per week, there being 52 weeks inr a 
ycar^ Ans. jil,95. 

Illustration of Rule 2. The quotient wiH always 
eoQtain one more place of figures thaii there are in 
the dividend to the right of the product of the first 
quotient figure. Although we multiply the divisor 
by each figure in the quotient, as though it were in 
units' place, by placing the product as far towards 
the left of the dividend as the quotient figure is from 
units' place in the quotient, we really subtract the 
divisor as many times from the dividend as thei^e are 
units in the quotient ^ure. 

Lei it be required to divide 5775 by 25* 

Operation. 
2 5)5 7 7 5(2 3 1 There will be 3 figures in the 
'50 quotient the 2 therefore is real- 

' ly 200, and by placing the pro- 

7 7 duct of 25 multiplied by 2 un<- 

7 5 der the 57, or really 5700, it 

becomes , 5000, which is the 

2 5 product of 25 multiplied by 

2 5 200,' consequently we subtract 

25 the divisor, 200 times from 

a part of the dividend. 
As 75^ belong to the right hand of 7 the re- 
mainder, there remains 775 yet -to be divided. 
The product of 25 multiplied by 3, is 75, but 
as the 3 in the quotient is really 3 tens, the product 
must be increased by 10, and this we do, by placing 
5, the right hand figure under 7 which was brought 
from tens' place in the dividend ; therefore we now 
subtract 25, 30 times from another part of the divi- 
dend. We have now subtracted the whole of the 
dividend except 25, and as that is ju^t equal to the di- 
visor, the divisor can be taken from it bat once ; there- 
fore when division is correctly performed, we place 
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an uDit in tM q^ptient eveiy time we subtract the divi- 
sor from tbe aividend. 

29. Bought 7860 yards of cIoA for {5366,30; 
what did it cost per jard ? Ans. 67 cents. 

30. If in the preceding example the whole cost of 
the cloth had been {6603,40 imat would have been 
the cost per yard ? Ans. 84 cents. 

31 • A general has an army of 97M40 men, which he 
wishes to divide into 14 divisions ; how many men in 
each division ? Ans* 6^960. 

^^ PROOF. ^ 

Multiply the divisor by the quotient and add the 
remainder, if a^y, to the product ; the product or 
the sum, will equal the dividend, if the work be 
right. 



) 
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Biuairation* By dividing, we subtract the divisor 
from the dividend as many timds as we put an unit in 
the quotient, consequently were we to add the divi- 
sor together as many times as we subtracted it from 
tbe dividend, the sum must equal the dividend, if 
there be no remainder ; but as multiplying the divi- 
sor by the quotient is the same as adding it together 
as many times as the quotient contains an umt, the 
product must equal the dividend. When a remain- 
der occurs, it is what is left over the number which 
we subtracted from the dividend, and by adding it to 
the pi*oduct of the divisor into the quotient, the sum 
must equal the dividend. 

A shbrt horizontal line between two points is used 
as a sign of division, and is frequently expressed by 
the word hf. It shows that the number before it is 
to be divided by the number after it. 

Thus 13-r-6=2; and is read 13 divided by 6 is 
equal to 3 ; or 13 by 6 equals 3. 

Let the scholar perform the following questions as 
directed by the sign and prove diem* 



66 ' f>'i7ii^iok^ 

35. a'3e44-12. 35. 1 14'708 hy 3»476> 

S3. 3'6e9'025-r-10'345. 36. 270'404 by 2'601. 
34. 63S'8I9'108-r.2'036. 37. P236'270 by 609. 

Remark* When a remainder occurs in division, it 
is usually written at the right hand of the quotient 
with the divisor below it, separated by a line drawn 
between them. The remainder and divisor thu& 
writteHfls called a fraction. 

38. How many times can 12 be subtracted fron^ 

Operation.^ 
12)625(52 Explanation* 12 can be sub^ 
6 * tracted from 625, 52 times and 

1 remains. As there is a re- 

2 5 mainder, the 52 is not the ex- 

2 4 act quotient, we therefore write 

-~ tBe remainder 1 at the right 

1 hand of the 52 and the divisor 

below it. We read this quo>- 

tient, thus, ffiy-itoo and one twelfth*. 

39. What number must be rauUiplfed by 47 to 
make a product of 4'089^423 ? Ans. 87'009. 

40. A gentleman said he owned an equal part with 
several others of a factory valued at |{i^244'125,anii 
lliat his share tiras worth }(!6'975 ; how many owners 
to the factory ? Ans. 35. 

41. A factory worth $S76'569^ is owned equally 
by 47 men ; what is theshare of each? 

Ans. j?8»0f2yV 

42. A merchant has 7'800 bushels of salt, which 
he wishes to put into bins of 121 bushels each ; how 
many will be required ? An«. 64xW 



COirrKACTIONS. 

When the divisor contains but one figure, or when 
^ cipher or ciphers stand at the right hand of the 
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divisor, the operations in division may be contncted 
or shoftened.l 

^ Contraction !• 

/ When the divisor consists of but one figure, the ^ 
multiplying and subtracting are performed in the 
mind, and the quotient set directly under the divi- 
dend. This method is usually called SAoW Div%sion\ 

43. What is the quotient of ^40, divided by 4 ? 

Operation 1. Operation 2. 

4)940 4)940(3 3 5 



8 



2 3 5 



1 4 
1 3 



3 
2 O 

Utiairation of contraction \» Twice 4 are 8, we 
can take 4 from 9, 3 times, as in the 1st operation, 
and 1 remains. We next suppose the 1 written at 
the left hand of the 4, which makes 1 4 ; then 4 can 
be taken from 1 4, 3 times, and 3 remains. Lastly, 
suppose the written at the right of ^the remaining 
3, which makes 30 y then 4 can be taken from 20, 5 
times, and nothing remains. The remainders are 
called 80 many tens, because they belong to the left 
of the nei^t figure. By comparing the first with 
the second operation, it will be seen that the num- 
bers which we divide in the mind in the first, are the 
same as those formed by bringing down the next fig- 
ures of the dividend in the second operation. 

44. Divide9'600M20by4. ^uot. 3M00*030. 

45. What is a third part of 76'596 ? 

Ans. 35'532. 



46. DtFide 165^217 bj 3. 

Operation* 
3 ) 1 6 5 » 2 1 7 
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47. How many yards of clotti, at $5 a yard, can he 
bougbt for ^95 ? Ans. 19. 

JVote. — ^There willbea8iiiaDxyarcl8a9tlierettre5'8iD95. 

48. What is a €th part of 65'057 ? 

Ans. 10»842|. 

49. What is the ieighth part of one thousand ? 

Ans. 125. 

50. A gentleman divides his estate, amounting to 
11^097 dollars, equally between nine children: 
what does each receive ? Ans. {1 '233* 

51. How many spaces of time, each 5 minutes, in 
120 minutes? Ans. 24. 

52. If a stick of timber 89 feet long, be divided into 
7 equal parts, what will be the lengtii of each part ? 

Ans. 124 feet. 

53. If a stick of timber 100 feet long, be divided 
into divisions of 8 feet each^how many divisions will 
it consist of? Ans. 12|. 

Contraction 2. 

/ When any of the places at the right of the divisor, 

/ are occupied by ciphers, they may be omitted, and 

/ an equal number of figures must be omitted at the 

\ right of the dividend. The figures cut off from the 

dividend, must be brought to the right of the re- 

. mainder, if any, if not, they will constitute the whole 

^l^mainder. 

5^. What is the quotient of 8'990M23, divided by 
76^300 ? 
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Operation. 
76300)81>9O123(lt7 

7 6 3 



z' 



13 6 13 
7 6 3 Q 

6 9 7 12 3 
5 3 4 10 

6 3 2 3 



Operation bj the contraction. 
7d3|OO)8990l|23( 
76 3)89901(117 
7 6 3 



13 6 
7 6 3 




5 9 7 1 

6 3 4 1 




6 3 2 


8 



lilustration of contraction 2«— We obtain the same 
quotient, whether we omit the ciphers and an equal 
number of figures at the right hand of the dividend, 
or retain them, because the ciphers on the right of the 
divisor, will always come tmaer an equal Dumber of 
figures brought from the right of the dividend ; and as 
they do not lessen the figures above them by subtract- 
ing, the figures above them the last time we subtract, 
which were brought from the right hand of the divi- 
dend, will always be left as a remainder, or a part 
of it. 

By examining the two last operations, it will be 
seen that we obtain the same quotient and the same 
remainder, by both methods. 

The scholar is required to perform the followiD|j 
examples, as directed by the 8igaoi&\\\i\Q>\iv 
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55. 4'521'084-i^'600=l'255,and3'084 rem. 

56. 9'876'543'210~432'000=52'86g, ^nd 169'- 
210 rem. 

57. 2M68'013'579-r-99d'000=2'470, and 483'- 
5 79 rem. 

58. 5'489'O74'426-i-50O'OOO=lO'978, and 74'426 

rem. 

59. 8'296'547'000-s-9'000'000=921, and 7'547'. 
000 rem. 

60. 98'899'887'701-T-9'001'000=10'987, and 
5'900'701 rem. 

Contraction 3. 

When the divisor is 1 with a cipher, or ciphers, to 

/ the right hand, we have only to cut oflF as many 

\ figures at the right hand of the dividend, as there are 

\ ciphers in the divisor \ — the figures cut oflFwill be the 

\remainder, and the others, the quotient. 

^ 61. Divide 1 23'456'789 by lO'OOO. 

Operation by the common method. 

10000)12 3 4 56789(12345 
10 



2 
2 


3 4 5 6 







3 4 5 6 7 
3 






.4 5 6 7 8 
4 






5 6 7 8 9 
5 



6 7 8 9 Rem. 
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CoDtraction. 

Divisor, Dividend, 

10000)123466789 

QjDOtient, Rem. 
12346 6789 

Illustration of contraction 3- — The figure 1 in the 
divisor, can be taken from every figure in the divi- 
dend as many times as there are Vs in the figures of 
the dividend ; consequently, the figures ia the quo- 
tient must be the same as the left hand figures of the 
dividend. As the ciphers in the divisor will come 
under an equal Yiumber of figures at the right hand of 
the dividend, those figures will always remain. See 
the operation and contraction of the last example. 

y 62. What is the quotient of ninety thousand and 
nine, divided by one thousand. Ans. SOy^^ir* 

6^. Divide one million and one, by one million. 

64. A gentleman said that he owned a tenth part 
of a tract of land, valued at $4'603; what is the 
value of his share ? Ans. |^460t7* 

65. What is a lOOth, lOOOth, lOfOOOth part of 
746'638'965 ? 

Ans. 1 745'638WVy- 

Questions to be worked by Addition and Division, 

1. A farmer sells 21 harrelsof cider for $41, and 
19 barrels for |J39; what does the cider average a 
barrel? Ans. |^2. 

2. A maiketman sells 3 turkeys, weighing 9, 10, 
and 13 pounds, fdr |[3,52 ; what does he receive pev 
pound?. Ans. 11 cents. 

3. From the creation of the world to the birth of 
Christ, was 1'461'460 days ; from the birth of ChcUl ^ 
to January, 1826^ was 666U90 4^^?.. ^^^l\^sns&5C\^^ 
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365 dayg in a year, how many yean from the crea- 
tion to January, 1 826 ? Ans. 6'830. 

Questions to be worked iy JIfultiplicatum and Division. 

K A gentleman divided 4 shares of canal stock 
equally between 5 sons. Now, if each share is worth 
^697, what does each son receive ? Ans. ^477|. 

3. A man buys 165 pounds of butter for 15 cents 
a pound. In market he sells it for 17 cents a pound, 
and receives for the whole ^^7,71 ; by which he finds 
it had lost in weight : how many pounds did he sell ? 
and what did he give for the whole ? 

Ans. 163 pounds; he gave $34,75. 

3. A merchant sells 3 chests of tea, each weighing 
96 pounds, for $118,08; what does he receive a 
pound? ^ Ans. 41 cents. 

Questions to be worked by Subtraction and Division* 

1. If the difference between 307'199 and 126^900, 
be divided into 9 equal parts, what number will one 
of the parts be? Ans. 20033|. 

2. Massachusetts contains 7'250 square iniles, and 
529^250 inhabitants ; New-York,46'000 square miles, 
and I'GIO'OOO inhabitants. Which State contains 
the greatest number of inhabitants to a square mile ? 

Ans. Mass. contains 38 more than N. Y. 

Questions to be worked as directed by the signs. 

1. 107324.720— 67X1 3-r-l 10=1 345yVT. 

2. 672-r.7H-6 + 2— 6X4-7-6=8. 

3. A boy told his companion, th^t he had apples 
enough to equal 18x2-^3-T-12X3+2.i-5+l ; how 
many had he ? Ans. 2. 

4. A gentleman being asked how many dollars his 
daily income was, answered, that a 10th part of 
40 plus 2 into 4 by 2 minus 8 by 4, would be the 

Dumber ; what was his daily income ? Ans. 1 1 . 



SECTION IV* 

COMPOUND VUMBERB. 

We have tiius far treated of the most simple me- 
thods of collecting and separating Simple Numbers ; 
Yfe shall next explain the corresponding methods of 
collecting end separating Compound Numbers* 

A Compound Number is one in which an unit in 
one column does not represent the same part of the 
same quantity, as another unit standing in some other 

column of the same number. 

ft 
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In this example every figure denotes time, but no 
two units in difTeretit columns, express the same 
space of time. The I at the right hand b 1 se- 
cond, and the 1 in the next column represents 60 
seconds ; but were it a simple number, the 1 in the 
second place, would stand for 10 seconds. If all the 
figures in the above example, denoted seconds, mi- 
nutes, or hours, &c. the number would be a simple 
one* 1111 seconds is a siijpple number, because the 
1 standing in the second place, equals 10, and the 1 
in the third place, equals 100 seconds* 

DEFINITIONS. 

Abbreviation is one letter or more standing for a 
whole word ; as y. for years, gal. for gallons, &c. 

Denomination^ By a denomination is meant those 
fibres which represent that part of a quantity ascer- 
tained by any particular weight or measure. 

7 
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The words, ttmsj hundreds^ quarters, pounds , 
tmnets, drams, are the names of the denommations in 
one manner of ascertaining the weight of seve- 
ral kinds of goods, and the figures below them 
express so many units of each particular de- 
noipinatio^. Each denomination is a simple 
number by itself, because the units expressed by 
one figure, are equal to the same number of units 
contained in any other figure of the same denomina- 
tion. In the denomination of drams, the right hand 
fiigure denotes one dram, and the 1 in the 2d place, 
denotes 10 drams. But the whole number taken 
together, that is, the tons, hundreds, quarters, &c. is 
a compound one, for an unit in the denomination 
of drams, is not equal to an unit in either of the other 
denominations, as an unit in either of the other deno- 
minations, expresses a greater quantity. 

Remark. — -From what has been said, we infer that 
we cannot add arid subtract compound numbers, in 
every respect by the same methods that we did sim- 
ple numbers ; yet the general principles in both cases 
are the same. As 10 in one denomination, does not 
equal 1 in a higher denomination^ when we obtain 
10 by adding up any denomination, we cannot add 
one to the next denomination, as in simple numbers ; 
but to obtain the exact amount, we must add 1 to a 
higher denomination for as many of the less, as it 
takes to equal 1 in the higher. In simple numbers 
we carry for 10 ; in compound numbers we carry for 
some other number, and this is all the essential dif- 
ference between the operations in sinqple and com- 
pound numbers. 



COMPOVITD A]»]DlTIOV. 7& 

ADDITION of' COMPOUND NUMBERS* 

Addition of compound nombers is collecting two 
or more compoand numbers, so that the several num- 
bers may be expressed bj one. 

RULB» 

State the question by ^tting down one of the num- 
bers; and all the others below it in such a manner, 
that every denomination may stand under the place 
of its own name in the upper number, hating the 
least denomination at the right hand. 

Add the least denomination the same as in simple 
numbers, and carry one to the place of the next high- 
er denomination for as many as it takes of the deno- 
mination added, to equal one in the next higher, and 
set down what remains* Proceed in the same man- 
ner with all the other denominations* 

JVote 1. If tike ereatest denominatioii in Uie given namben, h6 
the highest denomuiaticm in that partioalar weight or measure, we 
add them in all respects as simple mmibers. 

TABLE or ENOLISH MONET. 

AbbreviatioD. AbbreviatioiiA 

4 Farthings, qr. make 1 Penny, d. 
12 Pence, '' 1 Shilling, s. 

20 Shillings, ''1 Pound, £ 

Question 1. What is the sum of IdSJf. 18 s* 9 d. 
3 qr.,' 25 £. 13 s* 1 qr., and 100^. 15 s* 1 d. 3 qr* ? 

Operation. 

JS ' s. d* qr. 

136 18 9 2 Illuatratum.— By ad- 

25 12 1 din^ up every denomi- 

100 15 1 3 nation of ttie given num- 

hers, we must obtain 

Ans. 262 ' 5 1 1 ' 2 i a compound number, 

""Y wbich shall equal all the 
given numbers* In the last c^ue%t\o\!k^^<&SLS»!«i!^K^!s^ 
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which we set in tihe place of farthings, and the I pen- 
nj which we carried to the column of pence, (which 
is equal to the other 4 farthings,) equal the number 
of farthings in the thr^e given numbers ; the 1 1 pence 
are equal to all the pence in the three given numbers, 
together with the-1 penny which was brought from 
the farthings ; the 5 shillings are equal to the three 
given numbers of shillings^ except the 40, which 
were carried to the pounds ; and the 262 pounds 
equal the three given numbers of pounds, together 
nfith the two which was brought from the shillings ^ 
therefore 262 j£. 5 s* 1 1 d. 2 qr. equal all the deno- 
miiiations of the three given numbers. 

2; Add together IV £. 19 s. 3 qr., 2600 £. 11 d. 
2qr., 111£. 17 s, !ld. I qr. 

Operation. 

£, s» d* qr. Kote 2. The best way, £» 

11 19 3 stating compoaod numbera for 

2600 Oa 11 2 Adding or subb-actii^, « t» *et 

^ vw X M. ^ down the abbjreyiations in the 

1 1 J 17 1^1 1 , Mune order »s thef BtMid iu the 

- '"~'" "' tables, and it will then be easy to 

a<jqo 17 11 Q discover in what place the givdtt 

denominations must be set. It 
oden happens with beginners,' 
that when there is no number given in any particular denomina- 
tion, they place the number in 3ie next less denomination in that 
place which must produce an error. Where there is no num- 
ber given in any denomination, the place of that denomination 
should be supplied with ciphers. In the last example, had we 
,plaeed theSqr. where the cipher is, it would have read 3 pence 
instead ofS/arlhingSy and of course a mistake would have odcurred. 

3. Suppose agentleman owes toone creditor 160 £. 
2 8. 7 d. 1 qr. ; to another, 29 £. 13 s. 6 d. 3 qr ; to an- 
other, 1 10 jS. Is. 1 d. 1 qr. ; what is the sum of the 
three debts 2 Ans. 299 £. 17 s. 3d. 1 qr. 

TROY WEIGHT. 
Abbreviation. ^ Abbreviations. 

24 Grains gr. make 1 Pennyweight, pwt* 

20 Pennyweights „ 1 Ounce, oz. 

12 Ounces ' „ 1 Pound, IK 
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By flus weight are weiriied gold, sUveri j 
electuaries, and all kinds of liquor. 

4: What is the sum of 31 lb. 11 oz* 13 pwt* 4 gr«, 
307 lb. 9 pwt. 33 gr., and 101b. 9 oz. 19 gr. ? 

lb. oz. pmt* gr. 5. A goldsmifli sells 

31 11 13 4 a silver tea-pot, weigh- 

307 00 9 33 ing 1 lb. 3 oz. 7 pwt. 1 1 

10 9 00 19 gr. ; a sugar bowl, 

'. weighing 1 1 oz. 1 5 pwt 

339 9 3 31 Ans. 9 gr.; a creamer weigh- 
ing 9 oz. 33 gr. ; and 
6 spoons weighing 1 lb. 1 oz. 1 pwt. 1 gr.; 
what is the weight of the whole ? 

Ans. 4 lb. oz. 4 pwt. 30 gr. 



APOTHECARIES WEIGHT* 



30 Grains, gr. 

3 Scruples 

8 Draons 
13 ounces 



make 






1 Scruple, 8Cm 
1 Dram, dr. 
1 Ounce, ojT. 
1 Pound, lb. 



Apothecaries and physicians mix their medicines 
by this weight ; but drugs are bought and aold by 
avoirdupois. 

7. What is the 
sum of 7 lb. 3 dr. ; 
and 14 lb. 19 gr? 

Ans. 31 lb. Ooz. 
3 dr. sc. 19 gr. 
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AVOIRDUPOIS WEIGHT. 



16 Drams, dr. 
16 Ounces 
28 Pounds 

4 Quarters 
30 Hundreds 



make 

)> 

7* 



1 Ounce, oz. 
1 Pound, lb. 
1 Quarter, yr. 
1 Hundred, cwt. 
1 Ton. T. 



t9 c%iU9ovsD Anmnonf. 

All coarse and drossy goods, groceries, tallow, 
bread, hay, leather, and all metals, except gold and 
silver, are weighed by this weight. 
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290 10 2 13 15 15 

I>toti %^ As it is difficult to ascertain in the mind how many 
limes the number which we carry for, can be taken from a large 
number, the most expeditious method is to divide the sum of 
the numbers in those denominations where it is large, by as many of 
that denomination as are equal to I in the next higher, and the 
quotient will be the number to be added in the next place. 

9. What is the weight of 3 hogsheads of sugar, the 
first weighing 10 cwt, 20 lb. ; the 2d., 9 cwt. 1 qr. 15 
02S. ; and the 3d., 11 cwt. 15 lb. 14 dr. ? 

Ans. 1 T. 10 cwt. 2 qr. 7 lb. 15 oz. 14 dr. 

10* A loerchant imports in three ships the follow- 
ing quantities of iron ; one hundred and twenty tons, 
six hundred; fifteen tons, three quarters, twenty-two 
pounds ; and twelve Ions, thirteen hundred, 1 quar- 
ter, twenty-five pounds, ten ounces and nine drams. 
What is the weight of the whole ? 

Ans. 148 T. 1 qr. 19 lb. 10 oz. 9 dr. 

Remark. — The practice of estimating 28 pounds a§ 
a quarter of a hundred, was introduced into business 
that the buyer of coarse articles should have 100 
pounds of a quantity free from wa^te ; but as many 
people have now adopted the more consistent method 
of making their calculations by the true hundred^ we 
shall insert a table for that purpose^ 

NEAT WEIGHT. 

' 16 Drams, dr. make 1 Ounce, oz^ 

16 Ounces „ 1 Pound, Ib^ 

25 Pounds ,,1 Quarter, qr\ 

4 Quarters „ 1 Hundred, cwt 

20. Hundreds „ 1 Ton, I^ 
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11. A fiurmer sells 3 loads of hay, wdghbg 19 
cwt. 2 qr. 17 lb. ; 16 cwt. 16 lb. 15 oz. ; 17 cwt. 3 
qr. 1 oz« ; what is the weight of the whole ? 

Ans. 2 T. 1 cwt. 23 or. 9 lb. 

13. A teamster's load consists of the following ar- 
ticles, yiz. 1 hc^bead <tf molasses, weighing 9 cwt. 
20 lb. ; a cask of salt, 7 cwt. 1 qr. 14 oz. ; 2 bales 
of co^fn, 4 cwt. 17 lb. ; a pipe of brandy, 6 cwt. 3 
qx* 11 oz. 4 dr. ; a box of dry goods, 1 cwt. 13 oz« 
12 dr. ; and a cask of coperas, 3 qr.^24 lb.; What is 
the weight of his load ? 

Ans. 1 T. 9 cwt. 1 qr. 13 lb. 7 oz. 

JVb/6 4. — AU questions in which the word neat is used, will be 
operated bj the last table. 

PROor. 

After adding up the several denominations in the 
usual way, add them from the top downwards ; if 
the work Jias been performed correctly, the sums of 
the several denominations wiU' be the same as be- 
fore, for we only add the same numbers in a different 
way. 

^ LONG MEASURE. 

12 Inches, m. ma^^e 1 Foot, ft. 

3 Feet *i 1 Yard, yd. 

5i Yards, or 16 J Feet " 1 Rod, Perch or Pole, r.p. 
40 Rods " 1 Furlong, fur. 

8 Furlongs '* 1 Mile, m. 

3. Miles " 1 Leagues, leg. 

This measure respects length only. 

(13.) 

leg. m* fur, r. yd. ft. in, 

17 2 7 30 4 2 2 

20 1 6 27 6 1 8 

26 2 4 6 4 2 9 

64 1 1 2& 4 7 
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ElxphnaHarw^n this example, we find Y5 in the 
cdluinii of yards, and we wish to know how many 
times we can take 5^ from it. To effect this, we mul- 
tiply the 5 by the under figure in 
5^ ) I 6 the fraction; and add the upper 

2 3 figure to the product. We then 

— ^ — multiply the 16 by the same Hum- 

II ) S ( 2 ber, and divide one product by 
2 2 the otben The remainder must 

«— ^ be divided by the same number 
8 by which we multiply. The same 

method may be |>ursued when any 
other frlBtction occurs ; that is, multiplying both num- 
bers by the under figure of the fractit>n, and dividii^ 
the remainder by it. It must be remembered, that 
the upper figure of the fraction is not to be added to 
the product, when we multiply the dividend, 

14« A certain field is enclosed by 3 fei|ces of the 
following lengths, viz. : ihe first, 2 fur. It r. 1 5 ft. 
2 in. ; the second, 1 m. 1 fur. 38 r. 14ft.; and the 
third, 6 fur. 21 r. 12 ft. 5 in. What is the distance 
round the field ? Ans. 2 m. 2 fur. 32 r. 8 ft. 7 in. 

15. A ship sailed east, 2 leg. 2 m. 7 fur. 13 ft 4 
yd. 1 ft. 11 in. ; S. E. 4 1<^. 2 m. 33 r. ; south, 9 
leg. 1 m. 2 fur. What was the distance sailed ? 

Ans. 1 7 teg. 2 fur. 6 r. 4 yd. 1 ft. 1 1 in. 

16. Estimating the distance from Boston to the 
city of N. Y., at 244 m. 5 fur. 36 r. ; from the city of 
N. Y. to the city of Washington, at 240 m. 39 r. ; 
a^d from Washington city to Charleston, S. C. at 
550 m. 3 fur. ; what is the distance from Boston to 
Charleston, S. C. ? Ans. 1035 m. 1 fur. 35 r. 

SUPERFICIAL, LAND, OR SQUARE MEASURE. 

144 Square Inches, m. make 1 Square Foot,, ft. 
,. 9 Square Feet. " 1 Square Yard, yd. 
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40 Square Rods m^e 1 Rood, R. 

^A Q J^^d^v^^j " 1 Acre, a. 

160 Square Rods 5 

640 Acres ^V 1 Square Mile, m* 

This measure i|, used for measuring land and all 
other things, whica have length and breadth, without 
any regard to thickness. 

, Aole 5.— A aquaiie in^^ foot, or yard, &c. u a sqaare sorfiice 
which has 4 equal sides, each side beings 1 inch, 1 foot, or 1 yard in 
length. The number of square inches contained in a square foot, 
or the number of square feet in a squara yard, is foand by multi- 
plying the number of indies, feet, &o. contained in 1 foot, or 1 yard 
in Long Measure^ into themselves. 
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19. A gentlemau's farm is divided into wood land, 
20 a. 2 Ri^ 6^ r. im ft. 100 in. 5 tillage, 19 a. 1 R. 7 
r. :^9 ft. 98 in. ; pasturage, 56 a. 3 R. 4 r. 200 ft. 7f 
in. ; mowing, 21 a. ; and garden, 2 R. How much 
land in the farm ? 

Ans. 118a> 18r. 109f ft. 131 in. 

20. The floors of 4 rooms in a certain house, cover 
5 r. 24 in. of land ; the remaining room, 1 n 1 yd. 1 
ft. ; and the walls and chimney cover 2 r. and 1 1 in. 
How much land does the whole house occupy ? 

Ans. ar. 1 yd. 1 ft. 35 in. . 

SOLID, OR CUBICK MEASURE. 

1728 Solid or Cubick inches make 1 Solidor 

Cubick Foot, ft. 

27 Solid Feet make 1 Solid Yard, yd. 

40 Solid Feet of round timber, or) 1 1 m m 

*50 Solid Feet of hewn timber, ' J '"^'^^ ^ T^"'^- 

128 Solid Fe^t make 1 Cord of wood, C. 

* A ton of hewn timber contains 10 ft..mcMce VSaaxi ^\»w\ilxwss>ft^ 
timber, because 10 ft. in the round tixnbtx U iVVcm^di to ^^^^»si^ 
of the 8ejg;ments, w slab9. 



This ineasore is ased for measoring all dui^ 
which haTe 1ei^[tti, hreadth, or fluckness. 

^The number of sobd inches contained in a solid 
foot, is foond bj moltipljing the nnnber of inches 
in a sooare foot by 1^ the niunber of inches in a 
foot. The nnniber of cobick feet contained in a cn- 
bick jard, is found bj a similar method. 



31. In 3 piles of wood containing 31 C 109 ft. 
1004 in. ; 17 C. 1719 in.; and 49 C. 119ft. 13 in. ; 
how much wood? 



33. A merchant sells 4 
lots of hewn timber, which 
measure 97 T. 34 ft. — 103 
T. 47 ft. 1001 in.,— 17 T. 
34 in.,--4nd 58 T. 1 ft. 
1000 in. ; how much timber in the 4 lots t 

Ans. 376 T. 33 ft. 397 in. 
S3. How much round timber in five lots; No. 1 
measurii^ 1001 T.; No. 3, 813 T. 393 in. ; No. 9, 
407 T. 37 ft. 1733 in.; No. 4, 333 T. 30 ft. 7 in. ; 
and No. 5, 17 T. 17 ft. 17 in. 

Ans. 3573 T. 5 ft. 313 in. 
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60 Seconds, s. 
60 Minutes, 
34 Hours, 

7 Dajs, 

4 Weeks, 



make 1 Minute, 


m. 


« 1 Hour, 


A, 


" 1 Day, 


d. 


« 1 Week, 


w. 


'' 1 Month, 


mo. 



13 Mo'8,ld.&6h.or>„ , y 
366J Dajs 5 * ^^^' 



The year is also divided into 13 Calendar months, 
viz,; 
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Juinaiy, lat uionth, has 31 days, 

TehrvLKryM ** 28 " 

March, 3d *« 31 « 

April, 4th <♦. 30 *' 

May, 6th ** 31 ~ ♦* 

June, 6th •« 30 ** 



uly, 7th month, has 31 days, 
August, 8th '« 31 " 

September, 9th »* 30 *' 

October, 10th *' 31 " 

November,! 1th « 30 ** 

December,12th '' 31 



i( 



When the year can be divided by 4 without a re- 
mainder, it is called leap year, in which February 
has 29 days* 

Ao/« 6. — Althoug^h 13 months is not an exact year, it will be 
sufficiently aoeurate in the following questions to carry for that 
number* 

24. Add together 25 y. 9 mo, 21 w. 6 d. 41 m. 41 s. 
and 11 y. 7 mo. 1 w. 3 d. 20 h. 39 no. 39 s. 

y. mo. ID* d. A. tn. s. 

25 9 2 6 OQ 41 41 
11 7 1 3 20 39 39 



25. Estimating the time from the discovery of 
Agierica to the settlement of Massachusetts, at 1 28 y. 
1 mo. 3 w. 6 d. 23 h. (which is very near the truth ;) 
from the settlement of Massachusetts, to the decla- 
ration of independence, at 155y. 6 mo. 1 w. 6d. 
48 8. ; how long from the discovery of America to 
tiie declaration of independence ? 

Ans. 283 y. 8 mo. 1 w. 5 d. 23 h. 48 s. 

26. A certain note was on interest 2 y. 48 m. 
when a part of the note was paid. After the pay- 
ment it was 2 y. S mo. 3 w. 5 d. 20 h. 45 s, before the 
note was taken up. How long from the time the 
note was given until it was taken up ? . * 

Ans. 4 y. 3 ino. 3 w. 5 d. 20 h. 48 m« 45 s. 



^ 
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CIRCULAR MEASURE OR MOTION. 

60 Seconds, " make 1 Minute, ' 

60 Minutes, " 1 Degree, • 

30 Degrees, " 1 Sign, s. 

12 Signs, or) ,, A Circle C 

360 Degrees, 5 A Circle, C. 

This measqre is used in reckoning latitude and 
longitude ; in computing the revoIuti<His of the phi- 
nets ; and in measuring most other circles. 

Remark. — -Every circle, whether large or small, is 
supposed to be divided into 360 degrees, consequent- 
ly, a degree in a large circle, must be longer than one 
in a small circle ; and the minutes and seconds must 
vary accordingly. 

(27.) 

O t ft 

179 51 29 ^^^^ 7.— Degrees, in most 

OQ AH K9 cases, are Qonsidered the higrhest 

^8 47 b6 denomination. 

25 25 25 



28. The latitude of Boston is 42<> 23' 2" north, 
and that of Rio Janeiro, 22« 58' 59" south. How 
many degrees of latitude between the two places ? 

Ans. 65^ 22' 1". 
\ 29. The longitude of Philadelphia is 75° 9' west, 
and that of Rome, 12'' 29' east, and that of Moscow 
37** 38' east; how many degrees of longitude be- 
tween Philadelphia and Rome, — also between Phi- 
ladelphia and Moscow ? 

. 5 3etween Phil, and Rome, 87<> 38'. 
^°** \ Between Phil, and Moscow, 11 2^,47'. 

■V 

CLOTH MEASURE. 

2| Inches, m. make 1 Nail, na. 

A Nails, " 1 Quarter of a Yard, yr. 

4 Quarters, " 1 Yard, y. 
3 Quarters, « 1 Ell Flemish, E.FI. 

5 (Quarters, <« 1 Ell English, E.E. 

6 Qjiiarters, « 1 Ell French, JE. Fr. 
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Ells are measures used id several countries of 
Europe for measuring cloth; but in the United 
Statei^ the yard is used. 

(30.) 
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3]tf Bought at Amsterdam, 3 pieces of camlet; 
No. 1, measuring 27 E. Fl. 2 qr. 3 na. ; No. 3, 
25 E. Fl. 1 qr. 2 na. ; No. 3, 21 E. Fl. 2 qt. 
3 na. How much cloth in the three pieces ? 

Ans. 75 E, Fl. 1 qr. 

32. A merchant buys in London 4 bales of broad- 
cloth; the 1st contains 106 E. E. ; the 2d, 102 E. E. 
3 na. ; the 3d, 110 E. E. 4 qr. ; and the 4th, 92 
E. E. 3 na. How many Ells in the 4 bales ? 

Ans. 411 E. E.2 na. 

33. Bought 3 pieces of silk at Paris, measuring 31 
E. Fr. 1 na. ; 29 E* Fr. ; 28 E. Fr. 5 qr. 3 na. ; how 
much silk in the 3 pieces ? 

Ans. 89 E. Fjr. 





WINE MEASCKE. 

1 


> 


4 Gills, gl. 


make i Pint, 


pt. 


2 Pints, 


" 1 Quart, 


qt. 


4 Quarts, 


«* 1 Gallon^ 


gttl. 


31^ Gallons, 


« 1 Barrel, 


bar. 


63 Gallons, 


<^ 1 Hogshead, 


hhd. 


2 Hogsheads, 


« 1 Pipe, * 


f. 


2 Pipes, or 4 Hogsheads, 1 Tun^ 


T. 



Spirits, perry, cider, mead, vii*igar, honey and oil 
are measured by this measure. 

8 



M COMFOUXD ADDITION. 







(34.) 








T. 


P. 


hhd. gal. 


qU 


pU 


gi^ 


11 


1 


1 50 


3 


1 


3 


17 





46 


2 


1 


2 


29 


1 


1 36 


3 











35. A merchant has 3 P. partly filled with wine ; 
No. 1, contains 1 hhd. 25 gal. 3 qt. ; No. 2, 27 
gal. 1 qt. 2 gl. ; No. 3, 1 hhd. 2 qt. 2 pt. How 
much wine in the 3 pipes ? 

Ans. 1 P. 53 gal. 3 qt. 2 gl. 

36. A merchant imports in a vessel 56 P. of 
brandy ; 27 hhd. 49 gal. 2 qt. of wine ; and 25 gal. 
1 qt. 1 pt. 3 gl. of porter. How much in the whole ? 

Ans. 21 T. 11 gal. 3 qt. 1 pt.3gl. 

ALS OR BEER MEASURE. 

2 Pints, pU make * 1 Quart, qt. 

4 Quarts, >^ 1 Gallon, gaL 

36 Gallons, " 1 Barrel, bar. 

54 Gallons, '^ 1 Hogshead, hhd. 

Ale, beer, and milk, are measured by this measure. 

37. A milkman sells to one gentleman 5 gal. 3 qt. 
1 pt. of milk ; another, 1 1 gal. 1 pt. ; and to a third, 
(9 gal. 2 qt. ; how much miilk does he sell ? 

Ads. 26 gal. 2 qt. 

DRY MEASURE. 

2 Pints, pt. make 1 Quart, qt. 

8 Quarts, « 1 Peck, pk. 

4 Pecks, , " 1 Bushel, bus^ 

36 Bushels, " 1 Chaldron, ch. 

Grain, fruit, seeds^ roots, salt, sand, oysters, &c. 
are measured by this measure. 

38. A farmer raised in one 'field 4ch« 3pk. 1 pt. 
of com ; 27 bus. 7 qt. of vrheat •, 3 ch. 5 bus* 2 ^k* 
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of ry^ ; 7 ch. 4 qt. 1 pt. of oats ; 1 ch. 5 bus. 3 pt. 
of barley ; 7 bus. 1 pk.- 1 pt. of peas. How much 
did the field prodace ? 

^Ds. 16 ch* 9 bus. 3 pk. 6 qt. 
39. A trader has on hand 17 bus. 3pk. 1 pt. of 
wheat ; 8 bus. 2 pk. 7 qt. of rye ; 6 bus* 1 pk. 
5 qt. 1 pt. of corn ; and 3 bus« 3 <|t. of oats ; how 
much in the whole ? Ans* 3d bushels. 



MULTIPLICATION OF COMPOUND 

NUMBERS. 

yfhen the sum of two or more numbers of different 
denominations, and one of the numbers represents a 
different quantity from either of the others k to be ex- 
pressed, we find that sum by bidding ; but when seve* 
lal equal numbers of different denominations, are to 
be collected into one number, the operation ia per* 

The only difference which exists between multi- 
plying a compound and a simple number^ is, that in 
multiplying a simple number, we always add 1 to the 
next left hand place for every 10 ; but in multiply- 
ing a compouna number, we carry for difierent num- 
bers from one denomination to another, but for 10, ' 
when multiplying one denomination, when that de- 
nomination contains more than one column of fig- 
ures. But in both cases we increase the numbers to- 
wards the left, by the same general principle, for in 
both, we carry for a numberin the place we are mul- 
tiplying, which is equal to one in the next place. 

When the multiplier does not exceed 1^» 

Rule. — Write the multiplier under the last de- 
nonunation of the multiplicand. Multiply each de- 
nomination as in simple numbers, beginning with the 
Jeast ; observing to carry one to the product of the 
next higher denomination, for as many as U takes ftf 
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the denomination multiplied, to equal 1 in the next 
higher. 

Question 1. What is the product of 4 i£. 6 s. 5 d. 
3 qr*, multiplied by 3 ? 

Operation 1 . Operation 2. Operation 3. 

£. s. d» gr* £• s. d* qr* £^ s. d. qr. 

4 6 5 3 4 6 5 3 

3 4 6 5 3 

4 6 5 3 




Ans. 12 19 5 1 12 16 15 9 



Illustration. — ^It was proved in the multiplication 
of simple numbers, that the multiplicand is placed 
in the product as many times as the multiplier con- 
tains an unit, the additions being performed in the 
mind. In the multiplication of compound numbers^ 
we obtain a similar result ; for every denomination 
in the multiplicand is a simple number, standing by 
itself; and by multiplying each denomination by 
the same multiplier^ we place each dcnuinruation 
of the multiplicand in its own product, as many times 
as there are units in the multiplier ; consequently 
the products of all the denominations will make a 
compound product, containing the compound multi- 
plicand as many times as the multiplier contain an 
unit. 

In the 3d operation of the last Question, by setting 
down the multiplicand 3 times, and adding up the 
several denominations, we obtain a compound num- 
ber which contains all the denominations of the mul- 
tiplicand 3 tihfies.. In' the second operation, when 
we say, 3 times 3 are 9, 3 times 5 are 15, 3 times S 
are l§,and 3 times 4 are 12, we obtain the same num- 
bers ; for we add e^ch denomination together 3 
times in the mind. In the 1st operation, we multi- 
ply the same as in the 2d, but as there are 2 pence 
in the 9 farthings and one farthing over, we set down 
the 1 farthing, and add the 2 pence to the product of 
the 5, which makes 1 7 pence. * 1 2 pence being equal 
to a shilling, by taking 12 from the 17 pence 



and wiAvog 1 fibflUiig to tlie prodact of ahilHn^y 
and setting down 5, the remaining fence, we obtain 
the taine amount ^ money as we did by the o&er 
opeFatioBfl* 

Mfie 1* — From thii illuttrallmi, it appean tfaat*^ piiMof one 
unit of an J quantitgr ahonld bo multiplied by the whole number of 
units in the quantity, to obtain the price of the whole. It ie 
equafly plain, that when the whole wei^t of leyeral artiolei, Or 
the whole amount of fereral thii^ of any kind, ii required, the 
weig;ht, or eontenti of one, multiplied by the whole number, wil| 
^ive the weight ox cootenti of the whole. 



2. Sold 5 barrels of flour for 1 ^. 10 s. 6 d. 3 qr. a 
* barrel ^ what was the price of the whole ? 

Ans. 7 £. 12 8.9 d.3 qr. 

3. What will 6 gaL of rum come to at 6 s« 3 d per 
gal? Ans. 1 £0 17s. 6 d. 



TROT WEIGHT. 



4. A silversmith has 7 tea-pots, each weiring 
I lb. 3 oz, 13 pwt. 1 1 gr. ; what do thej all wei^ ? 

Ans. 9 £• 1 oz. 14 pwt. 5 gr. 

5. What is the weight of 8 spoons, each weighing 
}« oz. 6 pwt. 3 gr. ? Ans. 10 oz. 9 pwt. 



APOTBECARISS WEIGHT. 



6. An apothecary wishes to mix 4 quantities of 
medicine, each weighing 5 lb. 1 1 oz. 6 dr. 2^ sc. 9 
grt What is the weight of ttie whole ? 

Ans. 23 lb. 11 oz. 3 dr. lSgr» 

AVOIRDUPOIS WEraHT. 

7. If a load of hay weigh 1 T. 2 qr. 26 lb. 12 oz; 
what b the weight of 7 such load^ ? 

Ans. 7 T. 5 cwt. 19 lb. 4 oz. 

8. If a merchant selb 9 hhd. of sugar, each weigh- 
ing 7 cwt. 1 qr. 5 lb. 10 oz. ; what is the whole ? 

Ans. 3 T. 5 cwt, 2 qr. 22 lb. 10 oz, 

NEAT WVIOHT. 

«. If a cdrtua team cm haMi V 'Vl* \ ^^\./\r 

8* 



•* 
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qr* 24 lb. of plaster atone load, bow muck can 
it haal at 5 loads ? 

^ns, 5 T. 9 cwt. 3 qr. «0 lb. 
10. What is the weight of IQ bars of iron, each 
weighing 1 cwt* 20 lb. 2 oz ? 

Ans. 12cwt. I lb. 4 oz. 

LONG ll£ASUR£« 

IK If one side of a square field be 2 fur. 16 ft. 
in length, what length of fence will it require to 
inclose said field ? Ans. 1 M. 3 r. 14^ ft. 

12. If a man travels 35 M. 7 fur. 3 r. 10 ft. in one 
day, how far would he travel in 1 1 days ? 

Ans. 394 M. 5 fur. 39 r. 1 1 ft. 

SQUARE MEASURE. 

13« If 8 lots of land measure each 110 A. 3 R. 
21 r. 225 ft. 30 in*, how muc^ land in the 8 lots ? 

Ans. 887 A. H r. 167f ft. 96 in. 

14. How many yards of carpeting, a yard wide, 
will it require to cover 12 rooms, each measuring 
28 yd. 4 ft. Ans. 34 1 yd. 3 s^q. {U 

JVb/e 2.— In painting, paving, plastering and carpeting, yards are 
considered the highest denominatioD. 

DEFINITIONS. 

A Composite Number is a number which is equal 
to the product of two other numbers ; thus, 24 is the 
composite number of 6 into 4, or 12 into 2, or 8 
into 3. 

Component Parts are the numbers multiplied to- 
gether to produce a composite number ; thus, 6 
and 4, 12 and 2, 8 and 3, are the component parts of 
24. 

When the multiplier exceeds 1 2, it is generally more 
convenient to multiply by two numbers* 

Rule. — Find two numbers whose product is equal 
to the multiplier. Multiply by one of thetftumbers, and 



w« 
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the product by the other, the laustproduct will be the 
answer. If the multiplier be not a composite num- 
ber, find the product of the greatest composite num- 
in the multiplier, and add the product of the differ- 
ence between the composite number and the mi^iUi- 
plier, into the multiplicand. 

SOLID MEASURE. 

15. If one pile of wood measure 4 C. 76 ft. 11 12 
in., how much wood in 1 7 such piles ? 

Operation. 
C. ft. in* 
'-' 4 76 1112 

"^4 . - - 



1 8 50 992 contents of 4 piles. 

4 ^ 



73 74 612 CTontentsof 16 piles 
4 76 1 1 1 2 contents in 1 pile. 



' ■ ! ■ 



78 C. 22 ft. 1624 in. contents of 17 pilcs^ 

Uliistration. — By the reasoning in the illustration 
of the first rule, 18 C. 50 ft. 992 in, is what 4 piles 
contain. By making the product of 4 piles the mul- 
tiplicand, we place the contents of 4 piles in the next 
product once for every unit there is in the maitiplier, 
consequently we place the contents of 4 piles, 4 times 
in the next product; and as 4 times 4 are 16, 73 C. 
74 ft. 512 in. must be the contents of 16 piles y and 
adding the contents of 1 pile to this product we ob- 
tain the contents of 1 7 piles. This method of multi- 
plying will hold true with any other numbers, for in 
all cases the product of the first figure added together 
ks many times as there are units in the 2d multipli- 
er, must give the product of the whole multiplier, 
when the product of the two numbers by which 
we multiply is equal to the giYca"mxA\A\|\\e\ • 
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16. How much timber in 96 round sticks, each 
netsuring 1 T. 30 ft. tOl in? 

Ad8. 45 T. 31 ft 89$ in* 

17. How much timber in 35 square aticks, each 
measuriiig 1 T. 20 ft ? Ana. 49 T. 

TIME. 

18. What is the product of 15 Y. 11 mo. 3 w. 5 d. 
i h. 40 m. 50 «., multiplied by 31 ? 

Ans. 334 Y. 3 mo. 2 w. 8 d. S h. 17 m. 30 s. 

CIRCULAK MBABCmC. 

' 19. If the moon pass throc^ 12<>36'' of its orbit in 
1 d^, how many degrees does it pass through in 16 
days? Ans. 180<>6'30". 

CLOTH MEASURE. 

' 20. Mow many yards of cloth in 45 pieces, each 
measuring 33 yd. 1 na.? 

Ans. 1487 yd. 3 qr. 1 na. 

21 . How many ells English in 53 pieces of sattinet, 
each 22 E. E. 2 qr. 3 na. 7 

Ans. 1 1 95 E. E. 3 na. 

22. In 60 pieces of velvet, each 21 ells French 2 
nails, how man^ ells ? Ans. 1 266. 

23. In 76 pieces of lace, each 33 £• Fl. 1 qr. 
1 na., how many ells ? 

Ans. 2539 E. Fl. 2 qn 

WINE MEASURE. 

24. How much rum in 84 caaks, each containing 
108 cal. Ipt. 3gl. ? 

Ans. 36 T. 18 gal. 1 qt. 1 pf. 

^oie 3. — If the multiplier be sereral hondreds and a part of an* 
•Uier hundred, it will be most convenient to fiod the product of one 
hundred, and multiply that by the number of hundreds. The 
prodnot of the remaining part most be added to the product of the 
hundredfl. 



Jl 
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ALE AND BKXR MEASURE. 

95. What is the product of 40 gaU 3 qt« 1 pt.9 
multiplied b; 325 ? Ans. 246 hhd. 1 qt. 1 pt. 

DRY VBASURE. 

26. If a field of wheat containiDg 20 acres, produce 
16. bus. 1 pt. of wheat to the acre, how much does 
the whole field produce ? 

A 5 320 bus. 1 pk. 2 qt. or 
^ I 8 ch. 32 bus. 1 pk. 2 qt. ' 
26. How many bushels of oats must I pay for the 
rent of a farm of 101 acres, if I pay 3 bus. 7 qts. an 
acre? Aiis. 325 bus. 3 qt. . 

When the multiplier is a compound number^ and the. 
denominations in the multiplicand and multiplied 
increase by the same nvmbex* 

It is not often necessary to multiply by a compound 
number, unless it be in findiag the contents of those 
quantities whose denominations are feet, inches, and 
parts of an inch. 

The inch is variously divided ;: — sometimes into 8 
equal parts; sometimes into 10, and sometimes 12. 
It will here be' considered as divided into 12 equal 
parts. • 

TABLE. 






12 Fourths, "" make 1 Third, 

12 Thirds "1 Second, 

12 Seconds " • 1 Inch, in. 

12 Inches " 1 Foot, ft. 



RULE. 



Set the multiplie rounder the OBultiplicand, so tha^ 
every denomination may stand under that of its own 
name. 

Multiply all the denominations in the ta^ltv^V\K,"«!«A 
by the ft. in the multiplier, \£aivy,\i^^\«vm%^>^'^'^^^ 
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least deDontinatioD. Then multiply by ttie inches 
and seconds, in the same order* 

Each separate product must be removed as many 
places to the r^fat of the figure multiplied, as the 
figure multiplied by is places from the denomination 
of ft.; the sum of the several products will be the 
answet'. 

As the dfiSerent denominations increase by 12, 
we must carry for that number both in multiplying 
and adding, except when we multiply ft. by ft. wher^ 
we carry K>r 10, ft. being the highest denomination. 

27. What is tiie product of 2 ft. 4 in. 2'\ multiplied 
by 2ft. Sin. 8"? 





Operation. 


y*. 


• n nt ft 


2 


4 . 2 


2 


3 8 


4 


8 4 




7 6 




16 9^ 



Ans. 5 4 113 4 

Illustration. — In this method of multiplying, a Toot 
is considered the unit, and the inches and seconds are 
parts of the foot, or of th^ unit. By placing the pro- 
duct of each denomination under itself, when we 
multiply by ft., we place the whole multiplicand 
in the product as many times as the number of ft. 
containing an unit. As inches and seconds are only 
parts of a foot, or tbfe unit, we can -only place such a 
part of the nniltiplicand in the product for each tech, 
or each second, as 1 in., or 1 '\ is a part of a foot; 
As an inch is 1 twelfth part of a foot, by removing 
each product when we multiply by inches, one place 
io tile right hand, the whole product of the inches 
n^presents but 1 twelfth part as much as it would, if 
i^ had been set directly binder the multiplicand^ be- 
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cause it takes 1^ in every column except the left 
band one, to equal 1 in Uie next left IiHiid denomina- 
tion. One second beioff the 1 2th part of an inch, bj 
removing the product DfthesecQnd,one place further 
to the right than we did Ihe product of the inches, it 
can represent only I twelfth part aa much as it would, 
liad it stood under the product of die Inches. 

JVoft 4.— It msy be obierved, that when inehu, Mcontli, tic. are 
muttipUedby inches, >ecoTidi,fec. without being in connetiao with 
tnj other denonliimtioTi, the products will be of the aune name H 
tKe numben mulliplied. 

28. What is the product of 29 ft. 9 in. 1 ", multi- 
plied bjr 3 n. 2 in. ? 

Am. 94 ft. 2 in. 9 " 2 '". 

29. Multiply 21 ft. in. 5 " by 9 in. 3 ". 

Prod. 16ft.2in.6"10"'3"". 

30. Multiply 21 ft. 5 " by 9 ft. 3". 

Prod. 189 ft. 9 in. I '"3"". 

A surface is a figure having length and breadth, but 
no thickness: 

The outside of all bodies, and the inside of boltow 
bodies, are surfaces. 



Fig. a. 




In figure A, the space in- 
cluded Dv the 44ineB a b,b c, 
cd,and dn, is a surface bound- 
ed by said lines. 



Mie 5 — Tbeoontenlsof all plane or flat suiTaon, arefcundby 
multiptjingthe length by the average bnadlh. 



I I I I II 
1_LLI M ' 



Illustration of the lust * 
note. — In figure B, were we 
to set down 8, the Dumber 
of small squares on one side, 
as many times as thttt *x^, v 
rowBot&ma\\s<¥xws»'vo.'&^fc \ 
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gether, we should obtain the whole number of sinall 
squares in the figure ; but as we place the multipli- 
cand in the product once for every unit tn the multi- 
plier, we shall obtain the same number, if we multi- 
ply 8, the number of squares in one row, by 5, the 
number of rows ; therefore, multiplying the length of 
any surface by the breadth, will give the consents* 

Every surface is supposed divided into squares of 
that denomination by which the length and breadth 
of such surface are measured; if measured by yards,, 
into square yards ; if by feet, into square feet ; if by 
inches, into square inches, &c. 

31 . How many square inches in a board 1 1 in. long 
and 7 in. wide ? • Ans. 77- 

32. How many square feet in a board 23 ft. long, 
and 3 ft. wide? Ans. 69. 

33. How many feet in a board 20 ft. 7 in. long, 2 
ft. Mn. wide ? ' Ans. 49 ft. 8 in. 1 1 ". 

i34. How many feet in a board 19 ft. long, 2 ft. 9 
in. wide ? * Ans. 52 ft. 3 in. 

35. How many feet in a faspard 18 feet in length, 
and ] in. in width ? Ans. 1 5 ft. 

36. How many feet in 12 boards, each 14 ft. 1 in. 
long, 1 ft. 2 in. wide ? Ans. 197 ft. 2 in. 

37. How many feet in a^ floor 16 ft. 4 in. long, 15 ft. 
4 in. wide ? Ans. 250 ft. 5 in. 4 ". 

38. How nfany feet of boards will it require to liay 
a floor 17 ft. long, and 16ft. 1 1 in. wide ? 

Ans. 287 ft. 7 in. 

J^ot^ 6. — Painting; and sevenQ other kinds of work are reckoned 
by the square yard ; ^ square ft, being; equal to 1 square yd. As 
many times as we can take. 9 from the number of square ieet, there 
wiU be so many square yards. 

39. How many square yards in the sides and ends j 
of a room, 1 5 ft. 7 in. long, 1 3 ft. 1 in. wide, and 8 ft. I 
high, allowing 5 square yards for the windows ? 

Ans. 45 yd. 8 ft. 8 in. 
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T0 Jindihe contents of timber^ wood andhthtr solid 
bodies, where the length in all parts is equal, and 
also the breadth and thickness.* 

RULB. 

Multiply the length by the breadth, and the pro- 
duct by the thickness. 

40. How many solid feet in a square stick of tim- 
ber, 1 6 ft. long, 4 ft. wide, 3 ft. thick ? 

■ 

Operation. 

ft. Illustration. — Multiplying the length 

16 by the breadth gives the number of 

4 square feet on one side, as was proved 

in the last illustration. If the stick 

6 4 were but 1 ft. thick, there would be as 

3 many solid, as square ft., for if the 

■ '■ stick in that case were sawed into 64 



19 2 equal blocks, each block would mea- 

sure 1 ft. on every side, and contain 1 
solid foot. But as the given stick is 3 ft. tUck, we 
have what is equal to 3 sticks of the given length and 
breadth, and 1 ft. thick, consequently there will be 
3 times 64 solid ft. in the given stick. The rule is 
equally true as it respects any other numbers, for, as 
the number of square ft. or in., &c. into which one 
side is divided, is equal to the number of solid ft. or 
in. on one side, when 1 foot, or 1 inch, of the thick- 
ness is considered, there Will always be as many solid 
, feet or inches for every fo6t, or inch, of the whole 
thickness, as there are feet, or inches in the thick- 
ness ; therefore multiplying the number of square 
feet, or inches, &c. on one side, by the number' of 
fe^t or inches in the thickness, will giv^ the whole 
solid feet, orinches, &ec. in a solid body of the above 
form. 



* When the leiig;fh of one ride is ^eater than that of the oth' 
ftnd the Tariation is a trae slope, the average len^^t^VitfQ^^X^^Vsdi 
and the tfame 6f thei^^h and thickness. 



*> 



98 COMPOUND MULTIPLICATION. 

41. How many solid feet in a stick of timber 19 ft. 
long, 1 ft. 3 in. wide, and 1 ft. thick ? 

Ans. 33 ft. 9 in. 
43. How many solid feet in a stick of timber 23 ft. 
long, 1 ft. 4 in. wide, and 1 1 inches thick. 

Ans. 28 ft. 1 in. 4". 

43. How many solid feet in a stick of timber 30 ft. 
6 in. long, 2 ft. wide, and 1 ft. 10 in. thick ? 

Ans. 111ft. 10 in. 

44. How many solid feet in 7 sticks, each 56 ft; 
long, 11 in. wide, and 10 inches thick? 

Ans. 299 ft. 5 in. 4". 

.Vo/e 7. — To find how many tons of tiihber, or how many cords 

* of Wood, are contained in any number of feet^ we have only to divide 

the given number of ft. by the namber of solid ft. in a ton or cord. 

45. How many tbns of hewn timber in 24 sticks, 
each 72 ft. 8 in. long, 2 ft. wide, and 1 ft. 10 in. 
thick? Ans. 127 T. 44 ft. 8 in. 

4&» How much wopd in a load 8 ft. long, 4 ft. 
high, and 4 ft. wide ? Ans. 1 cord. 

47. How much wood in a load 11 ft. 4 in. long, 

3 ft. 7 in. high, and 4 ft. wide ? 

Ans. 1 C. 34 ft. 5 in. 4". 

16 solid feet are frequently called 1 foot of wood, 
and 8 feet of wood make 1 cord, because there are 
8 times 16 in 128,^ the namber of sohd feet in a 
cord ; to find how many feet of wood there are in any 
number of solid feet, we have only to divide by 16. 

The answers in this work will be given in cords 
and solid feet. 

48. How much wood in a load 9 ft. 10 in. long, 

4 ft. 9 in. high, and 41(1. wide, allowing 3 in. in the 
height for loose package ? Ans. 1 C. 49 ft. 

49. How many cords in a pile of wood 37 ft. 10 
in. long, 5 ft. 3 in. high, and 2 ft. 4 in. wide ? 

Ans. 3 C. 79 ft. 5 in. 6". 

50. How many solid or cubick feet in a bale of 
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goods, 6 ft. 2 in. long, 3 ft. 3 in. wide, 2 ft. 8 in. 
deep ? Ans. $3 ft. $ in. A\ 

Piters work by the square of 6 ft. long, wide, 
and deep) which contains 216 fiolid feet. 

51. How many squares of the above dimensions 
must he dig to make a canal 400 feet long, 30 feet 
wide, and 4 feet deep ? Ans. 222/|?^. 

Remark.-^When we multiply feet and inches by 
feet and inches once, the incnes in the product do 
not express square inches, for it has been proved 
that each inch is a twelfth part of a foot, and there 
being 144 square inches in a square foot, each inch 
in the product will represent 12 square inches. 
When we multiply the 2d time by ft. and in. to get 
the solid contentB, the inches in the last product be- 
come twelftiis of a solid foot, consequently each inch 
must represent 144 solid inches, which is the twelfth 
part of 1728, the number of solid inches in a solid 
foot. 

When we say, a board contains 9 ft. 6 in., the 6 
in. represent a part of the board equal to a board 12 
in; long and 6 in. wide. So in a stick of timber mea- 
suring 9 ft. 6^in., the|6 in. represent a part of the stick 
equal to a ^tick 12 in. long, 13 in. wide, and 6 in. 
thick. 

Questions to be performed by the addition and mii//i- 
plication of compound mm^ers. 

1. A teamster loaded his waggon with 1 hhd. of 
molasses weighing 9 cwt. 1 qr. 21 lb. ; 2 bales, of cot- 
ton, each 1 cwt. 3 qr. 6 oz. f 3 bar. of flour, each 2 
cwt. 1 lb. ; and 4 bars of iron, each 1 cwt. 3 lb. 
What was the weight of the load ? 

Ans. 1 T. 3 cwt. 8 lb. 12 oz. 

2. What is the whole weight of a ship's cargo con- 
sisting of 103 hhd. of salt, each weighing 4 cwt. 1 qr. 
21 lb. ; 35 hhd. of wine, each 4 cwt. 3 qr. 2 lb. ; \06 
boxes of lemons, each 2 qr. 16 lb.; 126 cask^oC 
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raisins, ^eacb 2 qr. 16 lb. 10 oz. y and other articles 
to the amount of 65 T. ? - 

Ans. 103 T. 13 cwt. 3 qr. 3 lb. 12 oz. 
3. How manj feet of boards wiliit require to cover 
a building, 60 ft. 6 in. long, 40 ft. 3 in. wide, 22 ft. 
)iigh, and each side of the roof 24 ft. 2 in. ; allowing 
523 ft. 3 in. for the gable ends, and making no de- 
duction for doors or windows ? 

Ans. 78dOft.5 id. 



SECTION V. 

SUBTHACTIOIf OF COMPOUND NUMBERS. 

t 

Subtraction of compound numbers is taking one 
compound number from another, or a part of a com- 
pound number from itself, to find the difference. 

Rule 1. — Write the least number under the great- 
er in such a manner that every denomination may 
sta^d under one of its own name. . 

Commence subtracting with the least denomination, 
and set the difference between the tw;o numbers in 
each denomination in aline below. 

■a 

ENGLISH MONEY. 

Question 1. What is the difference betweeo 
35 £. 15 8. 8 d. 3 qr», and 20 £. 8 s. 3 d. 1 qr. ? 



Operation* 
£. 5. d, 
35 is 8 3 
20 8 3 1 



qr. 



Ans. 15 



Illustration, — The 15 £. is the difference between 
the pounds in the minuend and the pounds in the sub- 
trahend ; 7 s. is the difference of the shillings, 5 d. 
the difference of the pence, and the 2 qr. the differ- 
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^ • 

eti6e «f the (artluiigs ; therefore the compound num- 
ber, 15 j^. 7 8. 5 o. 2 qr. is the difierence betireen 
the compound numbers eiven. As each denomina^ 
tion by itself is a simpm number, when tibe tinder 
numbers in all the denomini^ons are the smallest, 
subtracting bjF the above «aethod wiU give the differ- 
ence between any numbers, for itis only subtracting 
as many simple numbers as there are denominations. 
3* If 99 £. 1 s. 10 d. 1 qr. be taken from 100 £• 
1 9 8. 1 1 d. 3 qr., what will remain ? 

Ans. 1 £. 18 s. 1 d.3qr. 

3. Required the difference between 19 s. 3 d. 3 qr* 
and 2 d. 1 qr. Ans. 19 s. 1 d. 1 qr. 

TKOY WEIGHT. ^ 

4. From 9 lb. 11 oz. 19 pwt. 23 gr. t^e 6 lb. 
1 oz. 17 pwt. 14 gr. 



lb. 


oz* 


pwt. 


g^ 


9 


11 


19 


23 


6 


1 


17 


14 



Rem. 3 10 2 9 

' o. flow much heavier is a gold necklace, which 
weighs 5 pwt. 19 grs. than one which weighs 4 pwtv 
1 gr? Ans. 1 pwt. 18 grs. 

APOTHECARIES WJSIOHT. 

6. Subtract 5 lb. 7 oz. 6 dr. 19 grs. from 11 lb. 10 
oz. 7 dr. 2 sc. 19 grs. 

(7.) 



lb. 


OZ. 


dr. 


sc» 


grsi 


11 


10 


7 


2 


19 


5 


7 


6 





19 


6 


3 


1 
9 * 


2 
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7. Take 1 lb* 6 <»• 2 grs. firom 1 lb. 7 oz. Sdr. 
t s€. 17 grs? Ads. 1 oz. 3 dr. 1 sc. 15 grs* 

Rule 9.-*«»When the noder number in any denomi* 
nation is greater than tbe upper one, add as many 
" units to the upper one as it takes of that , denomina- 
tion to make 1 in the next greater, and subtract tbe 
under number firom that sum ; then add 1 to the lov- 
er number in the next higher denomination. 

AVOIRDUPOIS WEIGHT. 

8. Required the difference between IB T* 3qr. 
19 lb. 12 oz. 5 dr. and 12 T. 14 cwt. 22 lb. 3 oz. 11 
dr. 

r. czDLqr» lb. oz. dr, - 
18 00 3 19 12 5 
12 14 22 3 11 



5 6 2 25 8 10 

Explanalion.'^Yfe cannot subtract 1 1 dr. from < 
5 dr., we therefore add 16 dr. (which are equal 
to 1 in the denomination of oz.) to the 5 drs, 
ftnd subtract U from 21, the sum of ^ and 
5, and add 1 to the 3 in the next place. In 
the denomination of lb., because 28 lb. equal 1 qr., 
we add 28 to 19, and subtract 22 from 47, the sum. 
In the next denomination, the under place being oc- 
cupied by a cipher, we suppose 1 qr. placed where 
the cipher is, and subtract it from the 3 qr. to balance 
the 28 lb., which we added to the 19 lb. As there 
are no cwt. in the minuend, we suppose 1 T., that 
is, 20 cwt., to stand in the place of cwt., and 
subtract the 1 4 from it, and then add 1 T. to the 
12 T. 

9. Bought 12 cwt. 2 qr. of fish; how much re- 
mained after selling 9 cwt. 27 lb. ? 

Ans. 3 cwt4 1 qr. 1 lb* 



v*"*** 
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.- NEAT WEIGHT* 

10, From 3 T. 2 cwt, 1 qr. 21 lb. 13 oz. take 17 
cwt* 11 lb. 3 oz. 7 dr? . 

Rem. 2 T. 5 cwt. 1 qr. 10 lb. 9oz. 9 ctr. 
. 11 « ICa load of hay together with a waggon, weigh 
2 T» and the waggon weigh 15 cwt. 3 qr. 1 1 lb., how 
much liaj ? Ans. 1 T. 4 cwt. 14 lb. 

. - -■.••• ,. , 

LONCS< MBASURir. . 

V 

12. If A and B travel to the city of Washington 
from the same place, and the road on. which A tra- 
vels^he 24 in«8 r. 16ft. 4 in., ^nd that which B tra- 
Tek, be 21 m. 3 fur. 38 r. 14 fU 6 in., how much far- 
ther does A travel than B ? \ 

Operation 1. Operation 2. 

JMf. fur. r. ft. in, M. fur. r. fl. in* 

24 8 16 4 23 7 48 15 16 

21 3 38 14 6 21 3 38 14 6 



4 4 10 1 10 2 4 10 1 10 

///u5ira/ion.— ^Vhen the upper number in any de- 
nomination is less than the one below it^ by ad- 
ding as many to the upper number as it takes of that 
particular denomination to make 1 in the next highep^ 
and subtracting the under number from the sum, we 
subtract the under number from the number above 
it and 1 taken from the upper number in the next 
higher denomination. Now if we were to take away 1 
from the upper number in the next higher denomina- 
tion, and subtract the under number from the remain- 
der, we should certainly obtain the difference be- 
tween the under and upper numbers of both denomi- 
nations ; but as we do not generally take 1 from the 
upper number, we may suppose that we have added 1 
to the upper number, after we suppose 1 carried from 
it to the other denomination, and by adding I to\5^& 
under number, there will be uo A\ffet^\w:,^\i^^-^^'«^ 
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tile 1 added to the upper aod the 1 added to tfie un- 
der ; consequently the difference must be between 
.the tvro numbers as they were given, after supposing 
1 taken from the upper number, and carried to the 
next right hand denomination** 

An example will make this principle pkin. In 
operation l,of the last question, we subtract in the 
common method, supposing 12 in. added to the 4 in«, 
40 r. to the B r., and 8 fur. set in the place of the ci- 
pher because these nombers are just equal to 1 in the 
next higher denomination, and carrying 1 in each in- 
stance to the next higher denomination. 

In operation 3, instead of supposing a number 
added to the upper number, when it is the smallest, 
we actually separate the numbers. As we cannot 
take 6 from 4 in. we take 1 foot from the 16ft. and 
add 19 in. (which are equal to 1 ft.) to the 4, and 
subtract the 6 from the 16. As we have taken 1 ft. 
from the 16, we shall have more to add to the 14. 

By examining operation 1 , it may not at first appear 
from wh«t place we are to obtain the 40 r. which are 
to be added to the 8, as there are no fur. m the minuend. 
These really come from 1 of the miles in the 24, as 
will be seen in operation 2. We take 1 m. from the 
24, which is equal to 8 fur., and set 7 of the fur* in 
the place of furlongs, and for the other furlong, we 
add 40 r. to the 8 r., which makes all the upper num- 
bers the lai^est. Had we not actually taken 1 of 
the miles from the 24, we should have supposed 40 r. 
added to the 8, and 1 fur. added to the 3 fur. ; in 
that case, we should have supposed 8 fur. added in 
the place of fur., and t m. added to the 21, to ba- 
lance the 8 fur. By the Tst operation, we suppose 
9 fur. added to the minuend, and 1 m. and 1 fur, add- 
ed to the subtrahend, but there being no difference 
between 1 m. and 1 fur., and 9 fur. the remainder of 
miles, furlongs and rods, must be the difference be- 
tween the given numbers of those denominations. 

** Instead of adding 1 to the next under niimber, it would be 
equBlily correct to take 1 from the ui^>er, but it is not always so 
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The whole minuend in operation 2, is equal to 
the minuend in the 1st operation, for what we took 
from the miles and feet, we added to the other deno- 
minations, and as we find the same answef hy both 
operations, it appears that we do essentially the same 
thing whether we suppose numbers added, or actually 
remove them from higher to lower denominations 
in the minuend. 

1 3. Two roads leading to the same place, measure 
forty-five miles, six furlongs and thirteen feet ; the ' 
shortest one is nineteen miles, two furlongs and fif- 
teen feet ; what is the length of the longest road, and 
how much longer is one than the other? 

. ( Longest road, 26 m. 3 fur. 39 r. 14| ft. 
^"^* I Difference, 7 m. 1 fur. 38 r. 16 ft. 

JVb/e 1. When one of two numbers, which are to be added to- 
gether, contains a fraction, the fraction mtut be set at the right 
hand of the sum of the other numbers. When one number is to be 
ti^en from another, whidi contains a fraction^ the fraction most be 
brought down without being altered* 

14. How much greater is the circumference of a 
circle than the diameter, if the former be 16 ft. and 
the latter 5 ft. 1 in« ^ Ans. 10 ft. 11 in. 

15» Two miles and five rods offence will enclose 
the whole of a certain farm, and one mile, one fur- 
long and ten feet, one half of it. How much- more 
fence will be required to enclose tlje whole than one 
half? Ans. 7 fur. 4 r. 6^ ft. 

SQUARE MEASURE. 

16. How much more land in a field, which con- 
tains 25 A. aR. 37 r. 160 ft. 143 in,, than in anoth- 
er, which contains 17 A. 179 ft. ? 

A. R. r» fit* in* 
95 3 37 160 14a 
17 00 179 000 



Ans. 8 3 36 253\ 143 
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17. Subtract 1 A. 1 R. 1 r. 1 ft. 1 in. from 2 A. 

Rem. 3 R. 38 r. 270^ ft. 143 in. 

18. A pond measaring fifteen acres, one hundred 
and fifteen feet, is situated in the middle of a farm, 
containing one hundred acres and fourteen rods. 
How much land in said farm exclusive of that occupi- 
ed by the pond ? Ans. 85 A. 1 3 r. 1 57^ ft. 

SOLID MEASURE. 

19. If a man sell 6 C. 127 ft. 1006 in., from a pile 
of wood measuring! 1 C. 120 ft. 1009 in., how Qiucb 
will remain ? 

C ft. in. 
11 130 1009 
6 127 1006 



Ans. 4 121 8 

20. A man agrees to chop 15 C. 11 ft. (tf wood \ 
but doing his work better than was expected, his em- 
ployer pays him for chopping 17 Cf ; for how much 
18 he paid, that he did not chop ? 

Ans. IC. 117 ft. 

2 1 • A man cut 49 ft. of timber from a square 
stick, which measured 2 T. 6 ft. ; how much re- 
mained? Ans. 1 T. 7 ft. 

22. How many .more solid feet in a cask, which 
measures 43 ft., than in one measuring 42 ft. 75 in. ? 

Ans. 1^53 in. 

TIME. 

23. From 131 Y. 51 s., subtract %5 Y. 2 mo. 3 w. 
4 d. 20 h. 40 m. 

y. imo. w. d, h. m. s. 

131 00 00 00 51 

65 2 3 4 20 40 00 



65 10 2 3 20 51 
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24. From 15 Y. subtract 3 w. 21 h. ^5 s. 

Rem. 14 Y. 12 mo. 6 d. 2 h. 59 m. 35 s. 

25. A note was given in f822, April 21, and paid 
f626, March 15 ; how long was it standing ? 

Operation. 

Y, mo, d, 

1826 3 15 Explanation: — In-this 

1822 4 21 example, 30 days are 

■ ■ ■■ ' ■ • reckoned a month : this 

AnS. 3 10 24 is not strictly true in all 

cases, but sufficiently 
near for most practical purposes. When 30 day» 
are reckoned a month, we must carry for the num- 
ber of Calendar months in a year, which is 12. 

26. How long was that note on interest, which 
was given in 1821, December 29, and paid 1824, 
June 22? Ans. 2 Y. 5 mo. 23 d. 

JVofe 2. In the place of months set down the number of any gp- 
▼en month, countings from the begfaming of the year, calling January 
1, February 2, March 3, &c. 

27» If a note were given on interest, 1826, Janua- 
ry 3, and paid August 1 , of the same year ; how long 
was said note on interest ? Ans. 6 mo. 28 d. 

PR0OF. 

Add the remainder and subtrahend together, if the 
question has been correctly performed, the sum wil^ 
equal the remainder, for the difference of two num- 
bers added to the less, will give a sum equal to the 
greater. 

CIRCULAR MEASURE. 

28, If 3 cir. 2 s. 1 2 ^ 57 ' 4S ", be taken froifi 5 dr. 
1 8. 29 *^ 40 ' 51 ", what will remain ? 

*• 

cir. 5. ' " 
5 1 29 40 51 
^ 2 12 57 4« 
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39. After flie earth has passed ffarough 1 s. 15 * 
32 ' of its orbit, what part of its orbit remains for it 
to pass through to complete a revolation ? 

Ads. 10 8.14? 38 '. 

cloth measure. 

30. How much longer is a piece of cloth, which 
measures 37 yd. 1 qr. 3 na., than one which mea- 
sures 19 yd. 3 qr. 3 na. ? Ans. 17 yd. 1 qr. 3 na. 

31. A merchant sells 3 yd. 1 qr. from a piece of 
cloth measuring 30 yd. 3 na., how much remains ? 

Anf . 36 yd. 3 qr. 3 na. 

32. If a pattern for a coat which requires 1 E. E. 
4 qr.,be taken from a piece of broadcloth measuring 
21 E. E. 3 qr<i, how much will remain ? 

Ans. 19E. E. 3qr. 

WINE MEASURE. 

33. How much ^ore wine in a cask which con- 
tains 73 gal. 1 qt. 3 gl., than in another which con- 
tains 51 gal. 1 pt. 1 gl. ? Ans. 33 gal. 1 pt. 3 gl. 

34* A merchant after selling a certain quantity of 
rum from a hogshead, finds there are 45 gai. 3 qt. 1 
pt. remaining. How much did he sell ? 

Ans. 17 gal* 1 qt. 1 pt. 

ALE OR BEEE MEASURE. 

35. If 37 gah 1 pt, of beer be taken from a cask 
containing 49 gal., how much will remain ? 

Ans. 1 1 gal. 3 qt. 1 pt. 

DRY MEASURE. 

86. If 18 bus. 1 pk. 7 qt. of grain be taken from a 
bin containing 57 bus., how much will remain f 

Ans. 38 bus.- 3 pk. 1 qt. 
37, A farmer after selling grain from a bin con- 
taining 57 bus. has 38 bus. 3 pk. 1 qt. left ; how 
much did be sell? 

Ans. 18 bus. 1 pk. 7 qt. 
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Question9 to be performed by, Addition and Subtraction 

of compound numbers* 

1. A merchant imports 75 T. 1 qr. 20 lb. of iron 
in one vessel, and 60 T; 15 cwt. 3 qr. in another \ he 
then sells 10 T. 3 qr«, how muchba^he left ? 

Ans. 125 T. 15 cwt. 1 qr. 20 lb. 

2. A father^s age is 75 Y. 6 ipo. 3 w. ; his eldest 
son's 50 Y. 5 d., and his ydiuigest son's 25 Y. 15 h. 
If the difference between the ages of the sons 
be added to the age of the father, what will be the 
sum of the time ? 

Ans. IIK) Y. 6 mo. 3 w. 4 d. 9 h. 

- ■ > 

Questions to he performed by Multiplication and Sub- 
tractiofi of compound numbers* , 

1. A gentleman after selling 27 A. 1 R. 14r. from 
a farm containing 100 A. 27 ft., has three other farms 
each equal to what he has left of that from which he 
sells a part ; how much land has he t 

Ans. 290 A. 2 R. 24 r. 1 08 ft. 

2. A boj was sent to a store with 16 £. 9 s. 1 d. 
3 qr., to pay a debt of 1 5 ^. 9 d. 2 qr.. After paying 
the debt, he takes up goods to 5 times the amount of 
what money he had leu, and leaves the remainder of 
his money in part pay. Whait was the new debt ? 

Ans. 5 1^. 13 s. 5 A* 



DIVISION OF COMPOUND NUMBERS. 

Division of compound numbers is ascertaining how 
many times a simple number can be taken from the 
several denominations of a compound number; orit 
is separating a compound number into several parts. 

As the number to be divided is composed of seve- 
ral denominations, the quotient will generally consist 
of different denominations. 

10 
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RULE 1. 

Divide eftch denomination of the dividend by the 
divisor, beginning with the highest, the same as in 
simple numbers* 

1. Divide 15 £. 12 s. 9 d. S qr. by 3. 

Operation. 
£, Sm d. qr* 
% 3) 15 12 9 3 



5 4 3 1 quotient. 

2. If 4 yd. of cloth cost 16 ^« 12 s. 8 d., what is 
the cost of one yard ? 

£• s» a. 

4)16 12 8 



Illustration of Rule l,-~In the division of simple 
numbers, 1 is placed in the quotient every time we 
take the divisor from the dividend. By rule 1, in 
the division of compound numbers, we divide each 
denomination as a simple number, consequently, the 
quotient of each denomination contains 1 as many 
times as the divisor can be taken from that particular 
denomination. In the operation of the last question, 
we divide the price of 4 yards by 4. By taking as 
many units of any denomination as there are units in 
the divisor, we take I unit from the dividend for each 
unit in the divisor ; but, as we place but 1 unit in the 
quotient every time we take the whole divisor from 
the dividend, thus, 1 set in the quotient^ answers to 
any one in the divisor. 1 6 ,£. 12 s. 8 d. is the price of 
4 yards, but as we put but 1 in the quotient of each 
denomination every time we take 4 from that denomi- 
nation, the whole quotient can only be a 4th part of 
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the whole dividend ; consequently, 4 J^. 3 «• 3 d. is the 
price of I of the 4 yards. 

3. If 9 pieces of cloth cost 72 ^, 18 8.9 d. what 
is the cost of 1 piece ? Ans. 8 ;ff. 2 s. 1 d. 

4. If 7 equal loads of hay weigh 7 T. 1 4 cwt. 
21 lb. what does 1 load weigh ? 

Ans, 1 T. 2 cwt. Sib. 

5. What is the 8th part of 32 A. 46 r. 160 ft. ? 

Ans. 4 A. 6 r. 20 ft. 

RT7LE 2. 

If in dividing any denomination except the 
least there be a rematnder, multiply it by aft many 
of the next less, denomination as it takes to make 1 in 
that denomination from which the remainder it 
derived, and add the number in the less denomina« 
tion to the product. Then divide the sum 'thus found 
by the divisor. 

6. If 8 bars of iron weigh IB cwt. 3 qr. 20 lb. 8 oz. 
neat, what is the weight of 1 bar ? 

.Operation* 
cwU qr, lb, oz. 
18 3 20 8 
8)18(2 quotient of 16 cwt. 
16 

2 remainder. 

4 Iiittltipl7b74ttte Jfo.ofqr.iDl cwt.andtlM3qr.addcd- 

8 ) 11 ( 1 quotient of 8 qr. 
8 

S remainder of the quarters* 
26 multiply by 25 and add the 20 lb. 

75 
20 
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S ) 95 ( 1 1 quotient of 88 lb. 
8 

15 
8 

7 remainder of lbs. 
16 multiply by 16 and add 8oz. 

8 ) 120 ( 15 quotient of the oz. 
8 

40 

40 - 

Whole quotient 2 cwt. 1 qr. 11 lb. lAoz*' 

Illustration of Ride 2. — ^When a remainder oc- 
curs, it is always less than the divisor, so that the divi- 
sor cannot be taken from it, and another unit of that 
denomination cannot be set in the quotient. Yet 
there being a remainder, the number of units put in 
the quotient is not the exact quotient, and although 
we cannot have another unit in the larger denomina- 
tion, we may have 1 or more units in the less denomi- 
nation, where each unit does not express so much. 
In the last question, each bar will weigh more than 2 
cwt. but not so much as 3. ilad the weight of the 8 
bars been 16 cwt. the weight of each bar would have 
been just 2 cwt., and if the weight of the whole had 
been 24 cwt., the weight of each would have been 
just 3 cwt. ; but as it is more than If and less than 24, 
the weight of 1 bar must be somewhere between 2 
and 3 cwL The 1 1 qr. express all the quarters in 
the 2 cwt. which were left and the 3 given quarters ; 
the 95 lb. contain the 3 remaining qr. and the 20 lb. 
given, and the 120 oz. contain the 7 remaining lb. 
and the 8 oz. given, for 4 qr. being equal to 1 cwt. 
by multiplying the 2 cwt. which were left by it, we 
put 4 into the product for each cwt. remaining, and so 
if the other denominations^ 
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In diTidiBg tbe quarters, pounds and ounces, 
by the same divisor that we did the hundreds, 
we take the same part of the several denomi- 
nations, and these denoiiiinations have not been di- 
vided before, for we only divide the remainders 
brought into a lower denomination, and the given 
numbers of each denomination added to them ; con- 
sequently, 2 cwt. 1 qr. 11 lb. 15 oz. is an eighth part 
of 18 Cwt. 3 qr. 15 lb. 11 oz. 

7. A gentleman divided 528 A. 3 R. 9 r* of land, 
equally between his 7 sons. How much did^ach re- 
ceive f Ans. 75 A; 2 K. 7 r. 

8. How far must a man travel in one day, to go 
351 miles in 10 days f Ans. 35 M. 32 r. 

9. Wishing to divide a stick of hewn timber, con- 
taining 2 T. 28 ft. 1104 in. into 11 equal parts, how 
much must each part contain 11 

Ans. 11 ft. 1200 in. 

10. Bought 12 silver spoons, weighing 2 lb. 10 oz. 
14 pwt. 12 gr. ; what was the weight of each ? 

Ans. 2 oz. 17 pwt. 21 gr. 

11. A silversmith is ordered to make 9 pair of su-< 
gar tongs from 8 oz. 18 pwt. 21 gr. of silver. What 
will be the weight of each pair? 

Ans. 19 pwt. 21 gr. 

1 2. A teamster draws a pile of wood consisting of 
12 C. 92 ft. at 11 loads. How much does he baul 
at a load? Ans. 1 C. 20 ft. 

13. An army consisting of 10 brigades, consumes 
5000 lb. 15 oz. 10 dr. of bread in one day; how 
much does each brigade consume? 

Ans. 500 lb. 1 oz. 9 dr. 



RULE 3. 

When the divisor is large and a composite nuhiber, 
divide the dividend by one of its component parts, 
and that quotient by tbe other. 

10* 
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1 4. If 24 yards of cotton cloth cost 1 £• 1 S s. what 
is the price of one yard ? 

3)1 16 
8)12 



Ans. 1 s. 6 d. 

lUusiratian of Ride 3. — The product of the com- 
ponent parts of a number, is always equal to the num- 
ber itself, therefore^ dividing by one of the compo- 
nent parts, we take a part of the dividend, which is 
as much less than the whole dividend, as the other 
component part is less than the whole divisor ; and 
dividing that part of the dividend by the other compo- 
nent number, must give the quotient of the dividend 
divided by the whole divisor. In the last question, 
12 s. is a third part of the dividend, but as 8 is a third 
part of the whole quantity, 24 yd.^ the 12 s. must be 
the price of 8 yd. ; and dividing the price of 8 yards 
by 8, we obtain the price of 1 yard, in the same man- 
ner as shown before. 

1 5. A farnier sold 56 bushels of com for 1 1 £. 8 s. 
8 d. ; what did he receive a bushel ? 

Ans. 4 s. 1 d. 

16. If 100 acres produce 2198 bus. 1 pk. 6 qt. of 
rye, what does one acre produce ? 

Ans. 21 bus. 3 pk. 7 qt. 1 pt. 
17^ Suppose the earth to move through the space 
of 50'159'999'999 M. 6 fur. 20 r. in 84 years ; how 
far does it move in one year ? 

Ans.597M42'857 M. 1 fur. 5 r. 

Jfole \. — If the divisor be hundreds, divide the dividend by the 
number of hundreds, then proceed as directed by Rule 3, 

18. If 600 pounds of copperas cost2jff. 10 s. what 
is it per pound ? 
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6)2 10 

10)8 4 price of 100 pounds. 
10 ) 10 price of 10 pounds. 
1 d. price of 1 pound. 

19. 500 soldiers receive 50221 A. 3 R. 20 r. of 
bounty land ; what is the share of each ? 

Ans. 100 A. 1 R. 31 r. 

J^ote S.— If the divisor be not a composite number, we mast di- 
vide the dividend by the whole divisor. 

20. If a field containing 19 A. produce 17 T. 3 
cwt. 1 qr. 8 lb. of hay, neat, what does one acre pro- 
duce ? 

71 cwt. qr. lb. 
17 3 18 

20 

19) 343(18cwt. Oqr. 7 1b. 
19 

^ 153 
152 

1 

4 ' 

19)5(0 \ 
25 

19)133(7 
133 
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Explanation. — We cannot diride 17- Vj 19, we 
therefore multiply the tons by 20, the number of cwt. 
in a ton, add the 3 cwt. to the product, and find 1 & 
cwt, the first quotient. Neither can we divide the 5 
qr. by 19, so that we must bring the quarters to 
pounds, and then divide. 

21. If a planter sell 173 hhd. of tobacco for 3480 £. 
18 Si 1 d. what does he receive per hhd ? 

Ans. 30 £,Zn.5 d. 

32. If each hhd. in the last question contain 903 
pounds, what does the planter receive per pound ? 

Ans. 5 d. 1 m qr: 

33. A stock of 13 boards measures 195 ft. 8 in. r 
how much does 1 board measured 

Ans. 16ft; 3 in. 8 s. 

24. If it requires 5005 ft. of boards to cover the 
sides of a square building, how many feet does it take 
to-cover one side ? Ans. 1 251 ft. 3 in. 

25. What is the measure of one square stick of 
timber, if 1 3 sticks of equal dimensions, measure 1 8 T. 
24 ft. 365 in. Ans. 1 T. 21 ft. 161 in: 

26. What is the 7th part of 19 C. 81 ft, of wood ? 

Ans. 2C. 103 ft. 



Questions to be performed by Svbtraction and Division 

oj compound numbers, 

1 . What is one-third of the difference between 
6 cwt. 21 lb., and 3 cwt. 22 lb., neat ? 

Ans. 3qr. 24 lb. 10 oz. lOf dr. 

2. A man dying, left a farm of 200 A. 3 R. 1 r., 
of which his widow was to receive one-third, and the 
remainder to be divided equally between 6 children; 
What w^s the widow's share ; also, what was the 
share of each child ? 

. J Widow's share, 66 A. 3 R; 27 r. 
^°*- ^ Each child's share, 23 A. IR. 9r; 

3. 34 men agree to construct 7 M; 1 fur. 24 r. of 
road in a given time. After completing one-sixth of 
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the di8taiice,.the7 employ 8 men more. What dis- 
tance-does each man construct before and £fter the 
8 men are employed ? 

A (Each man constructs 16r. before, and 
°^* ( 1 fur. 20 r. after the 8 men are employed. 



SECTION VL 



RED10CTION OF GOJfPOUND NUMBERS. 

< 

The same quantity may be expressed by different 
numbers. Thus, 2 weeks or 14 days express the 
jsame space of time. It is easy to perceive that if we 
express the same quantity by difierent numbers, that 
each unit in the larger number must represent a less 
part of the quantity than an unit in the smaller num« 
ber. The 14 units in the 14 days, denote as much 
time as the 2 units in the 2 weeks ; but a single unit 
in the 14 days implies but 1 day, whereas a single 
unit in the 2 weeks denotes 7 days, and is equal to 
7 units in the 14 days. 

The more parts we divide any thing into, the less 
each part must be. Let the figure 1 stand for pne 
apple, this figure denotes the whole ; but if we di- 
vide the apple into 4 equal parts, and have 1 unit to 
express each part, we must have 4 units to express 
the same apple which was expressed by 1 unit before 
it was divided ; and if 6ach quarter be divided into 2 
equal parts, the whole apple will be divided into 8 
equal parts, and the figure 8 will be required to ex- 
press the whole apple, when each unit is to express 
1 part. The figure 1 , in one instance, expresses as 
much as 4 other units, and in the other, as much as 8 
units express, for the 4 or the 8 denotes but 1 apple. 
From what has been said, it appears that we can fix 
no limit to the value of an unit, for every time we di- 
vide any thing, the parts must become soaall^T^ ^\w^ 
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aa anit to express 1 part each time the qaaatiiy n 
diyideS, will become lees in value in tbe same pro- 
portion. 

Reductimij is changing a number iVom one denomi- 
nation to another, without altering its value. 

When a number in one denomination is to be chang' 

ed to a less denomination* 

RULE. 

Multiply the given number by as manj as it takes 
of that denomination to which it is to be reduced, to 
make 1 in the given denomination. 

Question 1. In 3 hhd. of rum, kow many gal- 
lons ? 

Operation 1. Operation 2. 

3 63 

63 63 

63 

189 ' 

189 

Rlustmtion* — It was proved, pages 43, 44, 45, 
that we place the multiplier in the product, once for . 
each unit in the multiplicand, consequdntly, multi- 
plying a greater denomination by as many as it takes 
of a less to make one in the greater, we place the 
value of each unit of the greater in the product. 
The product is equal to tm multiplicand, for we 
place the multiplier, which is equal to an unit in the 
multiplicand, once in the product for each unit in the 
multiplicand. The product is of the same denomi- 
nation as the multiplier, for it is the same number 
tiiat we should obtain, were we to set down the mul- 
tiplier as many times as there are units in the multi- 
plicand, and add them together, the sum pf several 
numbers always being of the same denomination as 
the numbers themselves ; or the product is of the 
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same denomioation as the multiplier, because it is 
as much lai^er than the multiplicand as the multipli- 
er is lai^er than one* 

In the 2d operation of the last question, by setting 
down the number of gallons in one hogshead, as many 
times as there are hhds. and adding them together, 
we obtain a number expressing all the gallons in the 
3 hhds. but by multiplying the number of hhds. by 
63, the number of gallons contained in 1 hhd., we 
obtain the same number. The product being equal 
to the multiplicand, 189 gal. express the same quan- 
tity of liquor as the Sbhdi., but in a less denomina- 
tion. 

2. In 3d £. how many shillings ? Ans. 500. 

3. In 500 s. how many pence ? Ans. 6000. 
^. In 6Q0O d. how many farthings ? 

Ans. 2400Q. 

5. In 10 lb. Troy weight, how many ounces ? 

Ans. 120« 

6. In 120 oz. how many pennyweights ? 

Ans. 2400. 

7. How manydrams in 7 oz. Apothecaries' weight? 

Ans. 56. 

8. In 14 T. how many hundreds ? Ans. 280. 

9. In 280cwt. how many quarters ? 

Ans. 1120. 

10. In 1 1 20 qr. how many pounds ? 

Ans. 31360, 

11. In 1 120 qr. how many pounds, Neat weight ? 

Ans. 28000. 

JV*o/« i . When the gi ven n umber consists of two denominations, 
the ^eater denomination must be redaced an directed by the rtile, 
and if the less denomination be of the same name as the multiplier, 
it must be added to the product. The sum will exprets the -value 
of the two given denominations, for the product if equal to the 
number in &e grater denomination, and being; of the ssime deno- 
mination as the multiplier, and the number in the less denomina- 
tion being oi the same denomination, by adding it to the product, 
we obtain both of the given numben in the sum. 
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13. Id 130 M. 7 far. bow many fariongs? 

M. far, 

12 7 
8 



9 6 nomberof fqrlongBin 130M. 
7 giTen furlongs added. 



9 6 7 number of furlongs in 120 M. 7 fur. 

13. In 15 yd. 3qr. bow many quarters ? 

Ads. 63. 

14. How many quarters in 15 E. Fl. 2 qr. ? 

Ads. 47. 

15. In 15 E. E. 2 qr. how many quarters ? 

Ans. 77.% 

16. How many quarters in 15 E. Fr. 1 qr. ? 

Ans. 91. 

17. In 16 Y. 3 mo. bow many months? 

Ads. 211. 

18. In 125 square M. 6 A. how many acres ? 

Ans. 80006. 

When a number is to be reduced to any less deno- 
mination. 



RULE. 

Multiply the highest denomination by as many as 
it takes of the next less to equal one in the greater ; 
multiply the product by as many as it takes of the 
next less denomination to make one iki that product. 

Multiply each succeeding product in the same 
manner until the given number is reduced to the de- 
nomination required, and add to each product the 
given number of the same denomination* 
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19. in6 T. 1 qr. 10 oz. neat, how BiaAy aHiceg? 

Operation. 
T. cwt qr. lb. oz. 
6 1 10 
2 



12 number of handreds in 6 T» 
4 



4 8 number of quarters in 6 T. 
1 the given quarter added. 

4 8 1 the number of quarters in 6 T. 1 qr. 
2 5 



2 4 5 
9 6 2 



1 2 2 5 the number ef pounds in 6 T. 1 qr. 
1 6 



7 2 15 
12 2 5 



19 2 4 the number of ounces in 6 T. 1 qr^ 
10 the given ounces added. 

1 9 2 4 1 the number of ounces in 6 T.Tqr. 10 oz. 

Rhistraiion of the last rule. — By the last illustra- 
tf on, each product expresses the «&me valo^ as the 
multiplicand which precedes it, and as we add the 
several numbers in the less denominations to products 
of the same name, the last product with the number 
added to it, (if there be any given of that denomina* 
tion,) will express the same value as all the numbers 
given of the several denominations. See operation 
of the last question. 

II 



QO. In 31^ 15 8. 11 d. 3 qr., how many furtfaiDgs f 

Ans. 20927. 

2 1 . In 6 1 C. 127 ft., how many «olid feet of wood ? 

Ans. 6655. 

22. In 16 lb. 17 pwt. 21 gr. how many grains ? 

Ans, 92589. 
* 23. How many inches long must a rope be to 
reach acroes a yard which is 8 rods across ? 

Ans. 1584. 
24. 6 shillings equal 1 dollar, how many pence in 
1000 dollars? Ans. 72000. 

25.' How many seconds has that person lived 
whose age is 27 Y. 2 w. 3 d. 25 m. ? 

Ans. 850'609'500. 

26. If 1 square rod of land produce 1 pk. of corn, 
how many pecks will 5 A. 3 R. produce ? 

Ans. 920. 

27. In 2 T. 6 cwt. 1 qr. 20 lb. 14 oz. 10 dr., how 
many drams? Ans. 1'331M34. 

28. How many seconds in 15^"? 

Ins. 54'000. 

29. How many pints in one hogshead ? 

Ans, 504. 

30. How many pints in a hhd. of beer ? 

Ana. 432^ 

31. 28 shiUings equal one ^uiBea, how n^any fihil- 
lings in 18 guineas ? Ans. 504. 

32. A gentleman wishes to draw off 5hhd«^ of wine 
into bottles of 1 pt. ^ch:; bow many bottles will be 
required? x Ans. 2520. 

3^ A larmer gives his sheep one bi^sliel and 
one peck of corn a day, giving"* to each sheep 
half a pint ; how many sheep has he? 

Ans. 160. 

34^ How many cubick blocks, each containing 
one solid inch, can be made from a stick t>f tiip-^ 
ber containing 39 solid ft* 500 in*, fillowing 230 
solid in. for waste ? Ans. 67662. 



When, a number i$ to be changed to a higher denominQ- 

tionf 

RULE. 

Divide tiie given number by as many as it takes of 
t|»at denoQinalioa to equal one in the denominatioD 
required, 

35. In 5793 oz. Avoirdupois, how maay pounds ? 

Operation. 
16)5792(362 Ans. 

4 8 



9 a 

9 6 



3 2 
3 2 



Iltusiration.^—^he divisor being equal to one in 
the next greater denomination, every time we 
subtract it from the dividend, we take units 
enough from the dividend, to make one in the next 
hi^er denomination ; therefore as many times as we 
can subtract the divisor from the dividend, we shall 
have so many units of the higher denomination m the 
quotient, for we place one in the quotient erery time 
we subtract the divisor from the dividend. 

The quotient wttl equal the dividend if there be no 
remainder, forevfery time we take a number from the 
dividend equal to the divisor, we put 1 in the quo- 
tient which is just equal to that number. If there be 
a remainder^ the quotient and remainder will equal 
the dividend. 

In the last question, 16 oz. being equal to 1 pound, 
by taking that number from the given ounces we 
subtract 1 pound, and as many times #s we can 
subtract 16 from the 5792 ounces, so many pounds 
tbere will be ; — ^but the quotient WL'jT^iSk^^^v^'K^sfi^- 
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ber of timet, flierefore Ae qootmit is pomiii^ 
and represents tbe same quantity wUch the diridend 
did. 

36. In 34000 qr: how many pence t 

Anf. 6008. 
37* In 6000 d. how many d^Kngs f 4 

Ans. 50Q. 

38. In 500 8. how nuiny poondst 

Ans. 26. 

39. How many oances in 3400 pwt. t 

Ans. ISOu 
^ 40. How many pounds Troy in 1 30 oz. ? 

Ans. 10» 
41. In 31360 lb. how many qoarters ? 

Ans. 11^. 
43. In 1 130 qr. how many hundred ? 

Ans. 280. 

43. How many tons in 380 cwt. ? 

Ans. 14. 

44. How many rods in 3455300 ft. ? 

Ans. 14880(K 

45. How many furlongs in 148800 r.? 

Ans. 3730. 

46. In 3730 fiir. how many miles? 

Ans^ 465. 

XoU 2.— From leTtral of the lait questioHB , it inajr be seen that 
wt bare only to divide the several quotients as directed by the last 
role, when a denomination is to be changed to another greater than 
that which is next to Che given one. 

If there be remainders, they wiH be of the same denominatioa as 
the dividend from which they were obtained, and they mast be 
brought to the right hand of Uie last qaoticint 
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4?. In 1^94435 s* how many days I 

Operation. 
6 I 0)1 9 9 4 4 3] 5 

, '•■■ , i. -^ 

6 I ) 3 3 2 4 I imnates and 358. remain. 

5 5 4 hours, 

2 4 ) 5 5 4 (€3 d. 2 h.t) m. 3^8. Ana. 
. 4 8 



7 4 
7 2 



48. In 36567890 square inches, how many acres ? 

Ans. 5 A. 3 R. 12 r. 206 ft. 98 in. 
For dividing by 272^ in the last question, see 
page 80. 

49. 160 square rods equal 1 A. How many acres 
in 960098 square rods ? Ans. 6000 A« 98 t. 

50. In 960098 solid ft. of wood, how many cords ? 

Ans. 7500 C. 98 ft. 

51 . How many tons of square timber in 46073 ft. ? 

Ans. 921 T. 23 ft. 

52. In 136097 d., how maay dollars ? 

Ans. 189 dol. 1 s. 5 d. 

53. In 56328 d* how many eagles,—- an eagle 
being equal to 10 dollars?* 

An8. 78 eagles, 2 doL 2 s. 

54. How many chaldron of corn in 463049 pt. ? 

Ans. 200 ch. 35 bus. 4 qt. 1 pt. 

Questions to be worked by Reduction and Subtrac- 
tion* 

1 . How much more land in a field which contains 
179087 rods, than in one measuring 987 A. 3 R. ? 

Ans. 131 A. 2R. 7r. 

2. A man wishes to draw the w\Tie^to\a^\^<^* v\\,^ 

11 * 
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pint bottles ; Imving bet 499 bottles^theie wililie sone 
remaining inthebhd.*— how much ? 

Aos. 2 qt« 1 pt« 
3. A man lends his nei^boiir a quarter of veal 
weighing 1 9 lb. 11 oz. 11 dr. for which the borrower 
retiirna another, weighiog 316 oz. Does the bor- 
rower pay or not ? Ans. . He overpays 5 dr. 

PROMISCUOUS QUBSTIORS. 

The following questions not belonging to any parti- 
cular rule, are inserted here by themselves, and 
their various operations explained. 

1. A man has 101 A. 3 R. 32 r. of land, which he 
wishes to fence into lots of 13 A. 2 R. 39 r. each. 
How many lots will there be ? 

Operation. 
A* iR. r. .4. It* r* 

12 2 39 101 3 32 

4 4 



5 4 7 

4 4 



2039 203 9)16312(8 Ans. 

16 3 12 



Eixplanation^^As many times as we can take 
12 A. 2 R. 39 r., (what eaeh lot is to contain,) from 
the 101 A. 3 R. 32 r., there will be so many lots. 
As it is not generally so easy to divide one compound 
number by another, as it is to reduce them to ihe 
lowest denomination mentioned in either, and then 
divide, we reduce the divisor and dividend to rods. 
By illustration, page 1^1,16312 rods equal 101 A. 
3 R. 32 r., and 2039 rods equal 12 A. 2 R. 39 r. ; 
consequently we can take 2039 rods firom 16312 rods 
as many times as we can 12 A. 2 R. 39 r. from 
101 A. 3 R. 32 r. 
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The' sftpie method wAy be observed in all similar 
qaestions. 

2. If 1111 gal. of brandy be pat into casks con^- 
tainii^ 47 gal. 3 qt. 1 pt. each, how many casks will 
be required ? 

Ads. 23^ casks, and 9 gal. S^qt. 1 pf. over« 

3« How many times will a wheel, which is 15 ft. 
7 in> in circumference, turn over in the distance of 
S M. 4 fur. 38 r. 1 1 ft. ? Ans. 888. 

Jfote 1. If the multiplier coDtain a fractioo, and the upper part 
of the fraotioti be 1, divide the multiplicand by the under part of 
the fractioDf and «dd thd quotient to the product of the oUier 
figures. 

4* In 19 £, how many crowns, a crown being 6 s. 
7 d. ? Ans. 57, and 4 s. 9 d. over. 

5. In 12 jf. 18 s. how many dollars ? Ans. 43. 

6. How many parcels each 7 lb., can be taken 
from 15 cwt. 2 qr. 18 lb. of sugar, neat weight ? 

^ Ans. 224. 

7. How many pairs of sugar tongs, eacli weighing 
7 pwt. 1 gr., can be made from 3 lb. of silver, ii 8gr» 
are allowed for waste ? 

Ans. 102, and 1 pwt. 10 gr. over. 

8. If a man 8te|> 2 ft. 10 in., how many steps will 
be take in travelling 4 fur. 1 1 r. 1 1 ft. 10 in. ? 

Ans. 1000. 

9. How many guineas 28 s. each, in 100.£. ? 

Ans. 7 1 , and 12 s. over. 

10. In 657012 dollars, how many pounds, how 
many guineas, and how many crowns ? 

Crf 197103, 12 8. 
Ans. < Guineas 140788, 8 s. 

f Crowns 598795, 4 s. 11 d. 
U. Howfar apart must 12 spokes be inserted in a 
hub, whose circumference is 3 ft. 6 in. if each spoke 
b6 1^ in. thick ? Ans. 2 in. 

12. How many trees can be set on a right line, 
16 r. 6 ft. in length, if the trees stand 15 ft. asunder? 

Ans. 19. 

J^oU 2. The number of trees will Ibe toe more than the numlMr 
of-fpaoes.. 
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13. A gentlemtmirisbes to set' tO -trees at eqiul 
distances 6n a line 1 8 r. 7 ft* in length ; how far apavt 
must the trees be? Ana* l&, 

14. In 1 4 E. E| how many yards ? 

Ans. 17 and^qr; 
l&* Inl4 E. Fr. how many yards ? Ans. 2U 

16. In 14 £• Fl. how inany yards ? 

Ans. 10 and 2 qr. 

17. Divide 735 dollars between A and B, giTing t» 
A 2 shares and to B 3* 



2 number of A's shares, 

3 number of B's shares, 

5 sum of the shares. 

1 4 7 
2 



5)7 3 5 

$ 1 4 7 the value of 
1 share. 



1 



4 7 
3 



$2 9 4 A's part. 



$4 4 1 B's part. 



Proof. 
A'spartS 9 4 
B^s part 4 4 1 



Explanation*~ihLd A and 
B owned the money equally 
between them, we should have 
7 3 5 divided by 2, to have found the 

part of each, but as one owns 
a greater part than the other, we must add the shares 
of the whole together, and divide by the sum, the quo- 
tient will be the value of 1 share ; and multiplying 
the value of one share by the number of shares which 
one person owns must give his part. 

18. Three men, A, B and C, buy a ticket in com- 
pany, for which they payjJSlO. A pays I dol., B 
3 dol: and C the remainder. If the ticket draw 
j|l 2000, what will be the share of each ? 

Ans. A, ^1200, B, j53600andC, $7200. 

1 9. A retailer draws oiTa pipe of brandy into casks 
containing 10 gal. I pt. ; how many casks does it filif 

Ans. 12, and 4 gal. 2 qt. over. 

20. If a tun of wine be drawn into quart and pint 
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Wltleft, of each kind an «qual numbef, how many of 
each kittd will be required ? Ans. 672. 

Explanationm — Vfete we to draw the wine in the 
last question, into a measure containing 3 pints^ each 
measure full would fiH a bottle of each kind; conse- 
quentlj, as many times as we can take 3 from the 
number of pints contained in a tun, there will be so 
many bottles of each kind. 

21 . Three men A, B^ and C perform a journey in 
company, the expense of which was &1 ools. B is 
ta pay 3 times as much as A, and C three times as 
much as B ; what does each man pay ? 

Ans. A pays |7, B |21, and C ^63. 



SECTION VIL 

FRACTIONS. 
DBFINItiOBTS* 

' ^ FrOiCtioH is a part of an unit, or a part of one 
single thing of any kind^ expressed by two numbers, \ 
one written above the other, with a line between 
th^m ; thus, j\ is a fraction expressed by the num- 
bers 6 and 11* 

A Denominator is the under number of a fraction ; 
1 1 is^tbe denominator in the fraction y^* 

A Numerator is the upper number of a. fraction ; 
6 is the numerator in the fraction ^^ 

A Simple Fraction is a fraction having but one nu- 
merator and one denominator ; as, \. 

A Compound iVachon has more than one numera- 
tor and denominator, with the word «o/* written be- 
tween its parts ; as, i of j^. The first part of a com- 
pound fraction is a fraction of that part which follows 
it; thus, in the fraction | of |, the | is a fraction of 
the j, and the ^ is a fraction of an anit« 



130 

A WkoU Mmmitr in Ait naiae pren la a simpfe 
niuBber la distingaiah it friMB a fractmi, when Ibey 
are writlea id coonectioD. In die exprcsfiion 1 5f , 1 5 
is the wbok munber audi f the fiactioiu 

A Mixed Mumber'm a fi^ole awnba'aiidafiractioii^ 

Jin I mp r o per Frmtliam bas iti DameialoF equal to^ 
or greater, than its denomiiiator ; as, |, or f • 

A Proper Fraction bas its nomerator less flian its 

deoomiiiatcH' ; as, ^9 <>K i* 

The Terms of a Fraction is a word denoting 
both the nomerator and denominatDr of the same 
Aaction, when both are to be expressed by one 
word. * 



SXPLAHATIOS OF FRACTIOHS. 

It is frequently necessary to express parts of a 

Jfoanti^ less than that pajt denoted by an unit, 
f we wish to represent by figures one barrel of flour 
and a part of another barrel, the figure 1 will repre- 
sent the whole barrel, and the part of the other must 
be represented in a diflerent manner. Suppose .we 
have one barrel and three-quarters of another ;■— to 
show into how many parts that barrel is divided, of 
which we have only a part, we must make use of 
one figure, expressing the number of parts into which 
it is divided ; and this number will be the denomina- 
tor of a fraction* We must also make use of a figure 
denoting the number we have of those parts into 
which the barrel is divided; and this figure will be 
the numerator of the fraction. The one barrel and 
three-quarters of flour would be expressed thus. If ; 
the figure 1 at the left hand represents the whole 
barrel, and the figure 4 denotes' how many parts an- 
other barrel is divided into, and is the denominator; 
the figure 3 shows how many of those parts we have, 
and 18 the numeratprt 
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The dencHDUifttor is so called becaose k detidtei 
how man; parts one, or an unity is divided into* 

The numerator is so called because it ezpresset, 
or numbers the parts we possess* 

Again5'let it be required to express one yard of 
cloth, and two-liiirds of another yard. To exhibit 
the fractk>n.in a clearer lights we sbaH make Bse of 
the following Plate r 

. ■ * 

PLATE 1. 






1 and I yards of cloth; In plate 1 , let that 

-A- ft* "b part of the plate un- 

der A represent one 
yard of cloth, the 
> figure 1, standing 
aboye it, signifies 
the same thing. Let 
the part of the plate 
C represent another 
yard of cloth, equal 
to that represented 
"by A^ but let us suppose it divided into three 
equal parts, thai is, into thirds. The parts above 
c, </, arid e, will-each represent one-third of a yard, 
and the three pieces a whole yard. We do not pos- 
sess the whole yard denoted by C, but suppose a 
whole yard divided into the three equal parts, c^d^ e, 
and this supposed yard is used as a denominator to 
show what each part in the numerator is equal to. 
The figure S, the denominator of the fraction | sig- 
nifies the same three parts as the letters c, J, .and e, 
that is, the supposed yard. Let the part of the plate 
B denote two pieces of cloth, each piece just as ia_r^e 
as the piece c, or J, in the part C. Then the part a 
will represent one-third part of a yard, and the parts 
fl and 6 will represent |; and these two parts are 
denoted by 2, the numerator of the fraction |. We 
supposed in the first place, that we had one yard, 
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ftod two-tiiifds of another. Hie part of die plate A 
denotes tbe whole yard, and the part C represents a 
snf^Kised yard, of which we have only a part. As 
we have two-thirds.of another yard, we may suppose 
the third c and the third <2, removed, and placed 
above tbe hoiizoutal line, in the places a, i ; then t 
would show what part is remaining to make up an- 
other fuU yard. But as a and 6 are just equal to c 
and JLi we may as well let c and d remain, and a and 
h will show what part of another yard we have. 

PLATE 2. 




, in plate 2, let a and b dehote two single things of 
any kind, or two units ; and let i represent a suppos- 
ed thing or unit, just as large as a. If d be divided 
into 5 equal parts, one of the parts will be a^th part 
of the whole unit denoted by J, and the 5 parts will 
be equal to a or 6, that is, equal to an unit The 
partn is divided into three equal divisions, each equal 
to one (^the divisions in J, .therefore one of the di- 
visions in n is one fifth part of an unit, and the three 
divisions in n are three-fifths of an unit, d and n rep 
resent a fraction, d the denominator, and n the nu- 
merator.^ The whole would be thus expressed by 
figures, ^1* The figure 2 represents a and 6, ^ the 
same as d^ and 3 the same as n. If any particular 
quantity were denoted by the several parts of the 
plate, we should possess the parts represented by c, 
6, and n, all the parts above the line h L 
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DEAtVATION OF FRACTIONS. 

A fraction is derived from divisioD. If 15 dollars 
be equally divided between 4 nun, how many dollars 
will each man receive ? 

4)1 5 ( 3| Each man will receive Sf dollars. 
12 



By taking 4 dollars from the whole number, we 
take away doirars enough to give each man one ; 
and bj putting 1 in the quotient every time we take 
away 4 from the whole number of dollars, the quotient 
will show how many dollars each man will receive. 
By working the question, we find that 4 can be taken 
3 times from the 1 5, and 3 remains. In 1 2 dollars, 
the number we have already subtracted, there are 
enough to give each man 3. As the number of dol« 
lars left is not equal to the number of men, there will 
not be another dollar for each man, but each will re- 
ceive a part of another dollar. If we suppose the 3 
dollars divided into quarters, the number would be 
12, and each man would receive 3 quarters from the 
12 quarters, in the same manner that he received 3 
dollars from the 1 2 dollars. 4, the divisor, shows 
how many units 4rf the dividend it requires that we 
may place an unit in the quotient; therefore, by 
making the divisor a denominator to a fraction, the 4 
will show the number of units required to be taken 
from the dividend, to express one unit in the quotient. 
The numerator 3, which is the remainder, shows how 
many units we have left from the dividend, towards 
making another unit in the quotient. 

Again^ let it be required to divide 1 9 fry 12. 

1 2 ) 1 9 ( 1 |5L In this example, it takes 12 

12 in the dividend to make 1 in 

the quotient. We may sup- 

7 pose 1, the whole number ia 
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the quotient, to be ero much larger than the aiiits 
in the dividend, that it requires 12 units in the divi- * 
dend to make one unit as lai^e as that in the quo- 
tient. By setting 13 as a denominator, it shows how 
many of the small units in the dividend are requir- 
ed to make one unit in the quotient. The units con- 
tained in 7 are just as large as those contained in 1 9, 
the dividend, and are considered just as large as 
those in 12, the divisor ; therefore, if we place 7 for 
a numerator, it will show how many small units we 
have towards making another lai^e unit in the quo- 
tient. But if it take 1 2 units in the dividend to make 
1 in the quotient, an unit in the dividend is one- 
twelfth part of an unit in the quotient,and the 7 must 
be 7 twelfths of an unit in the quotient. 

Let the divisor be any number whatever, it will ' 
always require as many units in the dividend to equal 
one in the quotient, as there are ones in the divisor ; 
therefore, the divisor will always be the proper num- 
ber to show how many small units like those in the 
remainder, it will require to make an unit in the quo- 
tient; and the numerator being the remainder, wilt 
always denote the number of those small units we 
have. 

It may here be observed, that the units in the quo- 
tient are not always lai^er than those in the dividend, 
but as all operations in division are j^erformed ib the 
same manner as if they were, it is proper to consider 
them as such, in explaining the subject; and the 
scholar will understand them much better in this way, 
than in any other. 

As we make use of the same figures in fractions as 
in whole numbers, it is difficult, many times, to e$r 
plain the different operations in them, without using 
the word unit. For the sake of distinction, there- 
fore, we shall call the parts of an unit denoted in a 
fraction, yrach'ona/ units. 

It may not at first appear to the learner, how a 
fractiouj standing by itself, arises from division. If 
it were required to divide one dollar equally between 
.3 iQen, the one dollar becomes the dividend, and the 
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3 m^n the diviaor. The dlviser Wing larger than 
the dividend, we cannot actuaUy divide^ but the 
qaotient is properly expressed bj writing the divisor 
under the dividend, thus, \. Had the dividend been 
aS' large as the divisor, the 4]uottent would have been 
1, but as it is less, it is the sarae as a remainder, and 
bj setting the divisor under the 1, the fraction shows 
what part of a dollar each man would receive. 
From what has been said we obtain the following, 

OENEEAL P&INCIPLfiS OF FmACTIONS^ 

1. The denominator to a simple fraction is always 
equal to an unit in the whole number to which the 
fraction belohgs. 

2. The denominator and numerator are always 
of the same denomination; that is, a fractional 
unit in the denominator is always equal to a fractional 
unit in the numeratOT* 

3. The value of a fraction is determined by dividing 
the numerator by the denominator. 

METHOD OP READIirO niACTIOtrS. 

The numerator and denominator are read in the 
jame manner as simple numbers, the numerator 
first, m is read, one hundred and twenty-seven, 
three hundred and fifty-fourths ; and /^^^ is read 
twenty-five, three hundred and twenty-sui^hs. 
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DEFINITIONS* 



A Prime Jiumber is anu^iber which ©annot be divid- 
ed by any number without a remainder,* except by 
itself or an unit, as 5, 11, 13, &c. 

A Multiple is a number which can be divided by 
som^ otb^r number without a remainder^ and is c?li* 
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ei a maltiple, because it can be produced by oaolti- 
plyiDg two other nambers tc^ether. 9 is a multiple 
of 3* 

A Common Multg^h of two or more numbers, is 
any number which can be divided by each of those 
numbers without a remainder. If it be the least num- 
ber that can be divided by Ae numbers, it is called 
the least common multiple ; thus, 54 is a common 
multiple of 6, 9 and 18 ; but 18 is their least common 
multiple. 

A Common Divisor, or Common Measure, is a 
number that will divide two or more numbers without 
a remainder. If it be the greatest number that will 
divide without a remainder, it is called the greatest 
common divisor, or measure. 

PROBLEM I. 

To find the hast crnntwm rmdtiple of several ntoit- 

hers. 

RULE. 

1 • Divide the given numbers by any number that will 
divide two or more of them without a remainder, and 
set the quotients and the numbers which have not 
been divided in aline below. 

2. Divide the numbers brought down as before, 
and so continue to do until there are no two numbers 
ftiat can be divided by one number without a remain- 
der. Multiply all the divisors, the last quotients, 
and the last undivided numbers together, the last pro- 
duct will be the least common multiple of the given 
numbers. 

1 . What is the least number that can be divided by 
8, 12 br 5, without a remainder ? 



Opeiatioii. 

4) 8 12 5 

2 

— 2 8 5 

8 
3 



2.4 
5 



12 Ans. 

Rlustratian. — If one number can be divided by 
another without a remainder, and that number be 
multiplied by any simple number, the product can be 
divided by the same divisor without a remainder. 6 
can be divided by three without a remainder. If 
6 be multiplied by 4, the product 24 can be divided 
by 3 without a remainder, for 6 is made up of two 
3^8, and every time we put 6 into the product, we 
put in a certain number of 3's. The product of a 
divisor multiplied by a quotient, can alwavs be divid- 
ed by the dividend, for the product will equal the 
dividend. 6, one of the eiven numbers in the last 
question, wiihdivide the first product 8* 3 is the 
quotient of 12 divided by 4, and 8 the first product is 
two 4'8. Now if we multiply 8 by 3, the product is 
two 1 2^8. 24, the second product, is made iq> of acer- 
tain number of 8^s, or 1 2'8 ; 120 is made up of a cer- 
tain number of 24's or 5'8« But as 24 is made up of 
a certain number of 8% or 12's, 120 must be ; there- 
fore 120 the continued product of the divisor, quo- 
tients, and undivided number, can be divided by 8) 
12, or .5, without a remainder* 

120 is the least number that can be divided by the 
three given numbers without a remainder, for if we 
divide one of the under numbers by itself, we must 
multiply by that divisor, which would produce the 
same product ; and if we could divide one of the 
under numbers by some other number, multiplying by 

12 * 
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the new divisor and quotient, would increase the 
product as much as the number divided. The same 
might be shown as it respects any other numbers, 
for the last product would always be made up of each 
of the given numbers a certain number of times. 

2.- What is the least common multiple of 30, 6, 8, 
15,7? 

5)20 6 8 15 7 



*) 


4 


6 


8 


3 


7 


3) 


1 


6 


2 


3 


7 


2) 


1 


2 


2 


1 


7 



11117 

5X4=20X3=60X2=120X7=840 Ans. 

3. What is the least common multiple of 2, 3, 7, 9 ? 

Ans. ^26. 

4. What is the least number that can be divided 
by7, 11, orl3? Ans 1001. 

5. What is the least common multiple of 26, 100, 
234, 1050? Ans. 81900. 

. PROBLEM II. 

To find- the greatest common divisor, or measure of 

two nunAers» 

RULE. 

Divide the greater number by the less, and the di- 
visor by the remainder. Continue to divide the last 
divisor by the last remainder until nothing remains ; 
the last divisor will be the greatest common divisor, 
or measure. 

1. What is the greatest common divisor^ or mea^- 
sure of 125 and 2225? 



FBACTIONS. 139 



Operation. 

2 6)2225(1 
1 2 5 



9 7 5 
8 7 5 



1 0) 12 5( 1 
1 



2 5)1 0(4 
1 



12 5 2 2 2 5 

8 7 5 12 5 



1 

10 2 3 5 sum of the given numbers. 

2 5 



2 3" 5 sum of the subtrahends and last divisor, 
or remainder. 

niusirationi — In the operation of the last question, 
25 the last divisor or remainder, will divide itself; it 
also divides the last dividend without a remainder. 
But the last divisor and the last dividend added toge* 
ther make 125, the least given number, which is 5 
timtes 25, consequeotly 25 will divide it without a 
remainder. All the subtrahends are made by mul- 
tiplying 25, or numbers made up of 25^s, therefore 
all the subtrahends are divisible by 25. It will be . 
seen by the operation, t^at the sum of the subtra- 
hends and last divisor, equals the sum of the given 
numbers ; the given numbers therefore are composed ' 
of 25^s, and can be divided by 25 ^without remain- 
ders. By examining the operations of other ques- 
tions, it will be seen that all the subtrahends will be 
composed of the last divisor,- or some multiple of the 
last divisor, a certain number of times. The sum of 
the subtrahends and last divisor will always equal the 
given numbers, for making the dvsVaot ^'^ x^ki^. ^osv- 
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dend, we always subtract from some part of the given 
numbers, therefore the last divisor wul always divide 
the given numbers without a remainder. 

2. What is the greatest common divisor of 24 and 
160? Ans. 8. 

3. Required the greatest common measure of 
HIv- Ans. 27. 

4. What is the greatest common measure of 
rvVrv ^ 'Ai^s. 2. 

5. Find the greatest number that will divide both 
parts of the fraction tvVVVv without a remainder. 

Ans. 1. 

6. If I have two quantities of coal, one 468 bush- 
els, the other 612, how many bushels must the great- 
est measure contain that will exactly measure both 
quantities? Ans. 36. 

REDUCTION OF FRACTIONS. 

l^eductioD of fractions is changing the form of frac- 
tions without altering their values. 

The same part or parts of an unit may be expressed 
by diflerent fractions. We can only tell what part 
of an unit a fraction is, by comparing the numerator 
with the dencnnipator. The fractions |, |, f , f , all 
express the same part of an unit, for in each the nume- 
rator is half the denominator, and each denominator 
being equal to an unit, the value of each fraction is | 
of an unit. By dividing both terms of the three last 
fractions by 2, 3, and 4, respectively, we shall obtain 
^ for the quotient of eaob fraction. When both 
terms of the fraction are divided by the same number, 
'the quotients will be a fraction expressing the same 
^ part or parts of< an unit as the numbers divided, for 
they are both lessened by the same number. 

If we divide both parts of | by 2, 2 ) | (|, we take 

half the numeratoribra new numerator, and half the 

denominator for a new denominator. One half of 

t numf>er must be the same part of a half of another 

lumber, that one whole number is of the other. 



FRACTIONS. 141 

2 is hal^of 4, and 1 is half of 2, so that 1 is the same 
part of 2, ttiat 2 is of 4, that is, |, is the same 
part of a unit as f • If we divide hoth parts of a frac- 
tion hj any other numher, the quotients will be a 
fractioQ expressing the same value as the given frac- 
tion, for dividing by the same number, we take the 
same part of the numerator that we do of the denomi- 
nator ; thus, 6 ) |}=| ; — here we take a sixth part of 
the numerator, and a sixth part of the denommator, 
and find 2 to be the same part of 3, that 12 is of 
18. 

J^ote 1 .—When no number g;reater than I will divide both tenas 
of the fraction without a remainder, the fraction is said to be in its- 
lowest. Urmt, 

From the above reasoning we obtain the truth of 
the following 

For reducing a fraction to itt lowest terms 

Find the greatest common measure, and-^ltide 
both terms of the fraction by it, the quotients will be 
a fraction expressii^ the same value as the giv^n 
fraction. 

Nbie 2. — When the terms of the fraction are small numbers, we 
can generally discover at sight what number will divide both 
without a remainder, if the fraction be not then in its lowest terxos, 
we must continae dividing in a similar manner until it is«* 

1 . Reduce /tYt *<> ^^s lowest terms. 

Operation. 
To find the greatest ' Given nu^ 

common measure. merator. 

2 3 5)1175(5 2 3 5 ) 2 3 5 ( 1 new nu- 

117 5 2 S 5 merator. 



* If the two right hand figures of the fraction be even numbers, 
the terms of the fraction arc divisible by 2 ; if S's, divisible by 5 ; 
if ciphers, divisible by 10, or by 5. If the sum of Ae figures in each 
term be divisible by 3 or 9, both terms are divisible by 3 or b^ ^« 
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Given denominator* 
33 5)1175(5 new denominator* 
11 7 5 



■t" 



The fraction in its lowest terms is }• 
2. Reduce ^fftoits lowest lerms. 
Operation as directed in the Note. 

if|-f-4=:^}-i.5=/j-a-2=^ the answer. 



3. Reduce |||| to its lowest terms. Ans. ||. 

4. Reduce tViVt ^^ its lowest terms. Ans. f . 

5. What fraction in its lowest terms is equal to 

JTl4¥T • ADS. f 777T* 

6. In tVVt) ^b^^ P&i^ <>f ^he denominator is the 
numerator ? - Ans. |. 

To change a mixed number to the form of a fraction j 
that isj to an improper fraction* 

. Multiply the whole number by the denominator, 
and to the product add the numerator ; the sum plac- 
ed oyer the denominator will form an improper frac- 
tion, equal in value to the mixed number. 

1. What improper fraction is equal to 10| ? 

10X5+l = y the answer. 

Blustration. — The denominator being equal to an 
unit in the whole number,^ (see explanation of frac- 
tions, page 130,) if it be placed la the numerator as 
many times as tiiere are units in the whole number, 
the numerator mW contain as many units as the whole 
number, and by adding the given numerator, the 
sum will equal, the whole number and the given frac- 
tion. In multiplying the whole number by the de- 
nominator, we place the denominator in the product 
once for each unit in the whole dumber, or mnltipli- 
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cand, (see iUustrations, pages 36 and 43,) or in other 
words, we pat into the product the number of parts 
the unit is supposed divided into, as many times as 
there arp units in the whole number, and this pro- 
duct we make a part of the numerator by adding it to 
the given numerator. By keeping the multiplier for 
a denominator, it shows how many fractional units 
in the numerator are required to make a whole unit. 
If an unit be divided into dths, there would he 5 fifths. 
If we multiply a whole number by 5, we place 5 in 
the product for each unit in the vfho\c number, and 
by so doing, the product expresses the value of the 
whole number divided into dths. 

There are 50 fifths in 10, as may be seen in the 
work of the last question, and by adding the 1 fifth 
given, the whole value of the mixed number, 10|, i» 
51 fifths, or V* 

2. What improper fractionis equal to 37^ ? ^ 

Ans. »|a. 

3. Change 123|| to the form of a fract^pn. 

Ans. 'i|». 

4. Change I702y^^ to an improper fraction. 

5. How many 5ths in 76 ? Anst 380. 

6. How many 8ths in 1 39 ? . Ans. 1112. 

7. How many 49ths in 3 ? ^ Ans. 147. 

8. How many shares in that library, which is 
worth 720 dollars, if each share be worth i of a dol- 
lar? Ans. 2160. 

9. If 8 dollars arc to be distributed among a cer- 
tain number of scholars, as premium money, and 
each scholar is to receive | of a dollar, how many 
scholars will receive a premium ? Ans. 56. 

10. How many testaments^ at ^ of a dollar a piece 
may be bought for 31 dollars. Ans. 155* 

To change an improper fraction to a mixed number, 

RULE. 

Divide the numerator by the deiifttKvti^V.'Ot \ '^ofc 



144 FRACTIONS. 

qaotient will be the whole namber, and the re- 
maiuder set over the deDominator, will form the 
fraction. 

]• Change >f' to a mixed number, 

8)172 

2 If =s21|. the answer. 

Illustration. — In the last example, the 172 are 8ths, 
and it requires 8 eighths to make one unit ; there- 
fore, as many times as we can take 8 from the 172, 
there will be so many units. 4, the remainder, being 
8ths, and half as many as it requires to make an 
unit, will constitute ^ of another unit. 

The rule is true as it respects any other improper 
fraction, for the denominator will always show how 
many fractional units must be taken from the nu- 
merator, to equal a whole unit, or an unit in a whole 
number.* 

From this illustration and the preceding one, the 
propriety of dividing the numerator of a fraction by 
the denominator, to find the value of the fraction, is 
manifest. 



2. Change * \%^'' to a mixed number. 

■r d 

3. What number is equal to » J|« /* 



Ans. 23 m. 



Ads. 405, 

4. How many units in 87030 sixths ? 

Ans. 14605. 

5. What mixed number is equal to ^flf f f t' ' 

Anc 0^9 4 35 62 

6. How many dollars will 135 yards of riband 
come to at I of a dollar per yard? Ans. 15. 

7. If a man drink a gallon of cider in 4 days, how 
many days will he be drinking 78 quarts ? 

Ans. 78. 
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8. If a man travel a mile in } of an hour, how 
m^ny hours will he be travelling 113 miles ? 

Ans. 22|. 

To rtdttce a compound fraction to a simple one. 

RULE. 

Multiply all the numerators together for a new 
numerator, and all the denominators tc^ether for a 
new denominator ; the new numerator and denomina- 
tor will be a fraction expressing the same value as the 
compound one« 

J^Tote 1 . — If any part of a compound jfraction be a mixed number, 
it must be changed to an improper fraction, and the improper 
fraction used instead of the mixed number. If a whole number be 
connected with the fraction^ it must be chang^ed to the form of a 
fraction by placing^ 1 for a denominator. The value of the whole 
number will not be altered, for dividing the numerator by one, the 
quotient wiU be the same ai the given number. 

1 . What is i of i of a dollar ? 

¥^T=i of a dollar, the answer. 

Illmtration.'^k part of a thing is less than the 
whole ; a part of that part is still less. If we multi- 
ply! by \ the product is 1* | equal 1, and ^ equal 
1 ; if we multiply I by J, the product is |, or 1, for 
dividing the numerator by the denominator, the quo- 
tient is 1, which is equal to the multiplicand. If we 
multiply by less than 1, that is, by u proper fraction, 
the product must be less than the multiplicand, for 
we can take only such a part of the multiplicand as 
the multiplier is of an unit. Once \ is \y but let us 
multiply \ by ^, the product must be less than when 
we multiplied | by 1 \ it can be only half as large, \ ; 
and I we obtain by multiplying one numerator by the 
other, and one denominator by the other denomina- 
tor. In the first question, | of ^ of a dollar is re<|uir- 
ed. Let the 4 quarters of a dollar be each divided 
into t^o equal parts, the whole dollar will be divided 
into 8 equal parts ; but when we divide \ into twoequal 

13 




■ twice at U^ as 

■- ' ■ ■ SH*. 

Or m 

i «f a deUac, the dallu- b 

i u be &ti<kid iot* S eqaal parte, and we 

: baivfac9«¥ s*r laf a dollar, the 

I drriiEd Hte balf as ^aaj P*rtx, 

c «f i^aw parte ■■d he tvioe af large. 

Jl firvTKn prsfCf^T eKpraanet a ^joMieat. y ag. 
iiiBci a qavafnii t£ t,for 10-5^=^ Batlbeqao- 
teat deaiMiCid bj a p r o yci fracooa canaot be ex- 
[ w uteJ bv a an^ aaiitber. If ve were requir- 
ed to dmde I dollar eqaallybcnreeD 3 mot, we 
ifavnU be fequired to diridr 1 h\ 3, and ^ woold 
deaote the qoobent. for we caiAot actaalii- divide the 
dmdend 1, which h the immerator, by the diTi^or 3, 
which H the denoauBstor- Lei it be repaired to find 
what part of a ^Uii^ | of | is. 3 implies that 3 is 
to he diiided by 4. Sow tf we maldpK > by | as 
directed in the rate^ we obtain ^. the saMte noiBers- 
tor, as in the last part of the fnclioii, bat a denorai. 
nator 3 times as bu^ It is ea^ to perceive 
that the qnotient 3 divided by 13, caa be only a Hard 

part as lar^ a; the quotieul of 3 divided by 4; 

I (rf a rfiiUing is 9 prace, ai^i J of 9 pence is 3 
pence, or y*^ of a Ehilling, which is c«)Dal to ^ of |. 

Whatu%oflofa,hUlu,g? The answer most be 
twice at large as the answer to | of | of a shilling. 
By workii^ this example, we obtun the same denomi- 
nator, or divisor, as before ; but maltiplyii^ ifae nu- 
merator of f by 3 the aamerator, or dividend, is 
twice as large, for /, of a shilling implies twice as 
many pence as ^j. 

'I I)-: tfotti of the rule resb od this general princi- 

■, iliat the greater the denominaton aic wbeta 
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compared with the namerators, the less part of an 
unit, or of another fraction, they express ; and if the 
denominators he larger than the numerators, their 
product must in the same degree be lai^er than that 
of the numerators, consequently the answer must be 
a less part of an unit than the last part of the compound 
fraction. But if the numerators are the largest, each 
part of the compound fraction denotes more than 
once the next part, or an unit, if it be the last part, 
and their product will be in the same degree larger 
than that of the denominators. 

2. What is i of ^ of i of a dollar? 

Mere ^ of | is |, and ^ of ^ is j\ the answer. 

3. What is I of 4 ef j^j ? Ans. yVj. 

4. What part of an unit is ^ of | ? Ans. ^V* 

5. If I of a bushel of pears be equally divided be- 
tween 3 boys, what part of a whole bushel will each 
boy have ? 

Explanation. — Each boy is to receive ^ of the 
pears^ which is -^ of | of a bushel, and ^ of ^ is j\ of 
a bushel. 

6. If I have ^ bushel of wheat, and give | of it to 
a poor neighbour, what part of a bushel do I give 
him ? Ans. y»^, or J. 

7. A man owning ^j of a share in a certain canal 
stock, sold /y of his part ; what part of a share did 
he sell ? Ans. yfy. 

8. If 18 men share equally | of a captured ship, 
what part of the ship does each man possess ? 

Ans. tI 3r5 or ^V- 

Explanation. — One man^s part is j\ of |. 

9. If I, with 25 others, build | of a mile of road, 
and each build an equal proportion, what part of a 
mile do I build ? Ans. ji^. 

10. At ^ of a dollar per yard, what part of a dol- 
lar will J of a yard cost ? . Ava. ^^, 



\ 
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]]• If a ma Ibave codee woHh 95 cents a pounds 
wkal part of a dollar nnsl he receive for 1 1 oances? 

Kiyfawhow. — 25 ceBtB=| of a dollar, and 1 1 
oonccs^sf^ of a pound ; tlien the qoestion is, what 
partofadollaris Hof 7' Ans. ^|. 

13. What nnmher is equal to y\ of '/ f 

Ans. 2« 




■ nqured, aod the 
thaipaitfis one, wediallob- 



13. If a man own y*y of a lot of steel worth 1000 
dollars, what is hb part worth f Ans. $90|f • 

14. If a man's income he 725 dollars a year, what 
is it per month ? 

Exjfhmatian, — One calendar month is ^ part of 
a year, and the answer is ^ of 725=|60yV 

15. If 645 dollars be divided into 15 equal parts, 
what will one of the parts be ; that is, what is the 

> 15th part of 645 f Ans. 43. 

16. Whskt\a^jO(G45^ 

Explanation. — In the last question we found ^j of 
645 to be 43, and ^ must be twice as much, therefore 
if we divide the whole number by the denominator, 
and multiply the quotient by the numerator, we shall 
have a correct answer. Bui if we multiply the 
whole number by the numerator first, and then di- 
vide by the denominator, we shall obtain the same 
answer, since the dividend will be twice as lai^e. 
The latter method is generally the most convenient, 
since we shall not so often have a fraction in the 
number to be multiplied. In dividing by the deno- 
minator, we take such a part of the whole number 
as would be expressed if the numerator were 1, and 



multiplying by the nomerator will give that part as 
many times as there are parts eipressed by the nu- 
merator. 

1 7. What number is equal to f of 24 ? 

Explanation. — | of 34 is 3, and | are 9, the an- 
swer. 

18. A gentleman owns ^j of a farm worth ^1637 ; 
what is the value of his part ? Ans. 446 y\« 

1 9. A owns I of a ship, B f as much, and C ^j as 
much as B. ' What part of the ship does B own -, — 
also, what is C's part ? 

20. If the ship mentioned in the last question, is 
worth 10000 dollars, what is the value of A, B, and 
C's parts respectively ? 

^ C A^s part is worth ^33331- 
Ans. ^B's " 1^1333^. 

(C's " ^363tV. 

21 • A gentleman divided 3 shares in a turnpike 
equally between 5 sons. If a share be worth 75 dol- 
lars, what is the value of each son's part? ^ 

Ans. $45. 

J^ole 3.:~If a mixed number be given, it may be reduced to an 
improper fractioui and worked in every respect as a proper frac- 
tion, and for the same reason. ^ 

22. WhatisrVof^li? 

9lii5»'|3 and j\ of *}*= Vt% or 27^V* 

23. A man sold 1 1 bu^els of grain for 8| dollars ; 
what did he receive per bushel ? 

I 
Explanation. — j\ of the money he received for 
the whole will be the price of one bushel: 

Ans. a of a dollar. 

24. If 14 bushels of salt cost dj\ dollars, what is it 
per bushel? Ans. ^^^ oC^d^Uax. 

13 * 
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35. If a man boj 13 galkMis of gin for 9} doUan, 
what docs he give pec gallon ? 

Ana. -ffy o{ ^ diAlxT. 

26. If a yard of broadcloth cost five and three- 
eighths dollars, what will one-third of a yard cost ? 

Ans. ^m* 

27. A man gave 1 S^ dollars for 8 sheep ; what did 
he give a piece ? Ans. $lii» 

38. If two acres of land are sold for 56|4 dollars, 
what will ^ of one acre cost at the same rate f 

Ans. |5|f • 

29. A man bought 3 horses for 376^ dollars, and 
5 sheep for ^^ the value of 1 horse, ^^at did the 5 
sheep cost him; what is the cost of one sheep; — 
also, what was the Average price of the horses f 

C Average price of the horses, ^1 25f {• 

Ans. < Cost of 5 sheep, i^rVrv* 

( Cost of 1 sheep, ^ HI f f • 

30. What is a of j\ of 1 11 edj\ ? 

Ans. 219x4^. 

31. A merchant bought y*y of a stock of goods, 
valued at 10809 dollars, and sold ^ of his share at an 
advance of ^^ of the cost. What did he receive for 
the part he sold ? Ans. ^219y4^Y. 

32. What part of a penny is ^j of a shilling ? 

Explanation. — ^j of a shilling is ^j of 12 pence, 
and the answer ||, or | of a penny. By multiplying 
the numer^or by 12, the fraction expresses 12 ^- 
teenths instead of 1 ^fteenth. Now if we still call 
it a fraction of a shilling, the real value of the frac- 
tion IS increased 12 fold. But the object of the ques- 
tion is, not to alter the real value of the fraction, and 
as we have made it a greater part of an unit, we 
giust make it a fraction of an unit as much smaller 
(han a shilling, as the fraction is greater now than it 
was before. A penny is the 1 2th part of a shilling ; 
}f is 1 2 times as large as ^j, therefore, }f of a penny 
is equal to y^j of a shilling. Any fraction may be 
made a fraction of a less denomination without alter- 
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ing iti real value, by making it a fraction of as many 
units as it takes of the less denomination to equal 1 in 
that denomination in which the fraction is given, 
which is only multiplying the numerator by so many 
of the next less denomination. 

33. What fraction of a shilling is equal to ^j of a 
pound ? 

20 shillings equal 1 pound, then ^V ^f ^^ is the 
number required; 

Ans. fl, or Ij'j, or 1^ shillings. 

34. What part of a farthing is y^Vir ^^ ^ pound? 

Ans. ||. 

35. What part of a minute, is ^^j of an hour. 

* Ans. tVj. 

36. How many minutes in | of a day? 

Ans. 360. 

37. How many pounds in } of a tpn, neat weight? 

Ans. 333|. 
38« If a merchant sell ^ of a hundred of sugar, 
neat, for 1 cent an ounce, what does he receive for 
the quantity sold ? 

Explanation. — The fraction reduced to the. frac- 
tion of an ounce, will express the answer. 

Ans. ^2,284. 

39. In I of an acre, how many square inches ? 

Ans. 3763584. 

40. What part of 8 is ^ of 9 ? ♦ 



Explanation. — 1 0^9=1, and 1=^. 1 is | of 8, 
and 3 must be | of 8. We shall find whether | of 8 
be equal to i of 9 by reducing both to a simple form : 
thus, ^of 9=1, and | of 8=V? both equal to 3. 
The form of the compound fraction will be thus, -J of 
4of^. Ans. f. 

4 1 . What part of 2 equals | of 3 ? 

Ans. The^hole; 

42. What part of 3 equals f of 10 ? Aaa* IV 
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Exptanaiian^'^The scholar must not infer froni the 
answer that 1| equal f of 10, for } of 10 are 4, and 
the answer implies that 3 must be taken once and | 
of it again, to make f of 10. 

43. What part of 6 is f of 2 ? Ans. ^• 

44. What part of 1 is equal to yV ^^ "^ ^ ^^^^ tV- 

45. What part of 100 is j\ of 1000 ? Ans. |^t 

46. What part of 1 5 is 3 ? Ans. |. 

47. What part of 35 is 3 ? Ans. /^. 

48. A man sold 4 yards from a piece of cloth con- 
taining 38 yards. What part of the piece did he 
sell ? Ans. ^^ 

49. A merchant bought a hogshead of molasses for 
36 dollars, and so)^ enough of it to come to 30 dol- 
lars at the same rate. What part of the hhd. did he 
sell? Ans. f. 

50. ^j of a ship^s cai^o valued at 7000 dollars, 
was thrown overboard in a storm. What was A's 
loss who owned ^j of the cai^o ? 

Ans. ^593^. 

51. In a certain bridge there are 50 shares, and 
are owned equally between 7 men. Now if A and 
B sell -§ of their shares to an eighth person, H, how 
many shares, and also what proportion of the whole 
bridge will H own f 

Ans. 4H shares, or /^ of the whole bridge. 

52. What part of a" shilling is ^^ of a penny ? 
This que|tion is the reverse of question 33d. 

Explariationjfi^r-rfj of a penn^ is ^j of tV ^^ ^ ^^i^* 
ling, which is equal to yf^ of a shilling. Multiplying 
the denominator by as many of the less denomination 
as are required to equal 1 in the greater, changes the 
fraction to a fraction of the greater, without altering 
its value, because we lessen the fraction as much as 
the unit is increased. 

53. What part of a foot is ^ of an inch ? 

Ans. 7^. 
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54. "Vfhat part of a rod ;p f of an inch ? 

j Ang. yirj. 

55. What part of a year is^ j% of an hour ? 

TTTTTT- 

Remark. — The jear is estimated at 365 days i» 
the last qaestion and in the 59th. 

56. If a person draw 3 pints from a hhd. of wine^ 
what part of the hhd. does he take away ? 

Ans. yJY» 

57. A man sells 59 solid feet of wood ; what part' 
of 4 cords does he sell ? Ans. ^Y?* 

58. What part of a week is 1 day and 5 hours f 

Explanation. — The denominator being equal to an 
unit 1 of that denomination to which the fraction be* 
longs, 1 of that denomination reduced to the lowest 
denomination contained in the given numbers, must 
be made the denominator, and the given numbers re* 
duced to the same denomination, a numerator. 

To express the whole time mentioned in the last 
question in hours, the one day must be reduced to 
hours, and 5 hours added. (See note page 119.) 
One day and 5 hours equal 29 hours. To know what 
part of a week 29 hoiTts are, one week most be re- 
duced to hours and made the denominator of the 
fraction. One week equals ]6iit»hours, and 29 hours 
must be yVj of a week. 

59. What fraction ^f a year is 4 minutes ? 

ifns. TsTTTTT* 

60. sWhat part of a pound is 2 s. 6 d. ? 

Alls, -^j-g — Y» 

61 . What part of a yard is 3 qr. 1 na. ? 

Ans. \i» 

62. A merchant sells 4| yards from a piece of 
cloth measuring 31 yards. What part of the piece 
does he sell ? Ans. ^'/f . 

63. If the.moon pass through 13 ^ 10 ' 30 " of her 
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orbit in one day, what part of her revolatton does 
she perform in the same time? Ans. y|^|^|^. 

64* A man owning 1 A. 3 R. 31 r. of land, laid 
out 56 r. of it for a garden. What part of the whole 
is the garden ? Ans. ^Yt* 

To find a common denominator » 

Fractions have a common denominator when the 
denominators are all equal to each other, /j, y^j, 
^\, are fractions having a common denominator; 
^ut 4, y^y, and y\, have not a common denominator. 

RULE. 

Multiply all the denominators together, the pro- 
duct will be a common denominator. Multiply 
each numerator by all the denominators except its 
own ; the product written over the common denomi- 
nator will form a fraction expressing the same part 
of an unit, as the fraction whose numerator was 
multiplied. 

1. Change i, f, | to fractions, having a commoin 
denominator. 



Operation. 

4» 



X 3 

a T 



2 — 

4 12 

3-2 

1 3 * — 

4 — 2 24 common denominator. 

— 9 — 

4 2 16 new numerator Tor fap^f, 
3 — 

— 18 new numerator for |=if. 
12 new numerator for ^=jf. 

Given fractions ^, |, |- 
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The same frftctioBS redueed to a common denomi- 
nator if, if, ^f. 

Ulustraiion* — When all the denominators are mul- 
tiplied together, the product is a denommator ex- 
pressing an unit divided into a greater numher of 
parts ; and multiplying each numerator by all the de- 
nominators except its own, the product will be as 
much less than the product of the denominators, as 
that numerator is less than its own denominator, and 
will be the same part of the common denominator,* 
as the given numerator is of the given denominator* 

Let it be required to change ■§ and -J to fractions 
having a common denominator. To obtain the new 
denominator, we multiply the 3 by 4, and the pro- 
duct is 12. To obtain a new numerator for ^, we 
/multiply its numerator by 4, increasing it by the 
same number that we did the denominator, and the 
result is y*^. To change ^, we multiply both deno- 
minator and numerator by 3, and the result is j\. 4 
is the same part of 12 that 1 is of 3, and 3 kj^he 
same part of 12 that 1 is of 4 ; therefore, Ta = 3j and 

S ^-. 1 

Tl — 4' 

The scholar will perceive by examining the ope- 
rations of- the following examples, that when more 
than two fractions are given, multiplying as oii^cted 
by the rule, we increase the numerator apd denomi- 
nator of the same fractions, by the same numbers. 

2. Change |, ^, and y\, to fractions leaving a com- 
mon denominator. 

"*'• 8^2^? ¥77? **"^ i^lTft' 

3. Oflangc y\ '*^^^ f f ^^ fractions having a- com- 
mon denominator. . Ans. -^W and WtV 

4. Change f | and 20y^^ to fractions having a com- 
mon denominator. Ans. ^|| and 20 ^y^. 

JVb/c 4. — Mixed numbers may be brought to im^ro^ct ^x^Oc^^^vsi 
before the operation, or the whole number omWXAOi bxi^ ^fe\.\i^^«t^ 
the same fraction after the operation, «a the i\^Vai%^i VXve o;>a^^^s^'2i^ 
majr require. 
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5* If 3V ^^ ?T ^f ^ dollar be expressed by parts 
of a dollar equally divided, what fractions will ex- 
press both quantities ? Ans* /|^ and /|-\« 

6. A owns ^ of a stage and D j\ ; wbicb owns the 
greatest part ? Ans* A. 

Explanation* — After a common denominator is 
found, the. numerators will show which is the greatest 
fraction. 



( • 



ADDITION OF VULGAR FRACTIONS. 

Illustration. — When a single thing of any kind is 
divided into several equal parts, or two equal things 
are so divided, any number of those parts may be 
added together in the same manner as simple num- 
bev^ If a hogshead of wine be divided into 63 equal 
para, and one man have 9 of those parts, and an- 
other 8, both would have 17 parts, the sum of 9 and 
8; or, in ether words, both men would possess 17 
gal* of wine ; for, as 63 gal. equal a hhd. j\ part of a 
hhd.4s^ne gal. The same' expressed in a fractional 
form is thus, YV+rV^^ii' adding the numerators 
only. It is necessary to write the common denomi- 
nator under those parts owned by each man, to show 
that the parts owned by one, are just as htge as those 
owned by the other. But if we suppose one hhd. of 
wine divided into 63 equal parts, and one man to 
possess 9 of these parts, and another hhd. div||ted into 
4 equal parts, and another person to possess one of 
those pacts, we could not add the psrts owned by 
both persons as they stand, since 1 quarter of a hhd., 
or I J is lai^er than 1 gal., or j\. Let the fractions 
expressing the parts owned by both persons, /^ and 
^, be reduced to a common denominator, they will 
^ iVt ^"^ ???• ^^^^ ^^ fractions are reduced to 
a common denominator, each hhd. is supposed di- 
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Tided into 952 equal parts, and the person who owns 
I of a bhd. will own 63 of 252 parts/ (as may be 
seen by dividing 252, which denotes the whole hhd. 
by 4,) and the other 36 of the 352 equal parts* 
Each fractional unit in 36 and 63, Expresses the 
same part of a hhd., ^j^, therefore, the sum of 36 
and 63 will denote the number of parts owned by 
both persons. ' 

We may have two or more fractions of equal de<r 
nominators which cannot be added together until 
they are changed in certain respects. We cannot 
add I of a pound and | of a shilling together, for their 
sum 1^ would be neither | of a pound, nor f of a 
shilling. Let the | of a shilling, be brought to the 
fraction of a pound. (See Explanation to question 
52€l, page 152,) and it is yi^ of a pound ; then | and 
j}^ are fractions of a pound, and inay be add- 
ed after they are reduced to a common denominator. 
Several fractions of the same, t^r of equal units, hav- 
ing equal denominators, express as many fractional 
units of the same unit or quantity, as there are ones 
in all the numerators ; therefore, the sum of the nu- 
merators written ov«r the common denominators, 
will express the same part of an unit as is denoted by 
the given fractions. 

RULE. 

After preparing the fractions as explained in the 
ilFustration, add the numerators and write the sum 
over one of the denominators.* 

1 . How many eighths in |, | and | ? Ans. 6. • 

2. What i^ the sum of y^j, j*j and y^j ? Ans. |f • 

3. What is the sum of |, f and 6^ ? Ans. 6f. 

4. What is the sum of ^j, -fy and |} ? 

Ans. 2y*j. 

5. What is the sum of | and | ? Ans. fj. 

* All fractions iii answera after this, wiU be reduced to thd^ 
towest terms. 

14 
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dt What IB the sum of ^V) f ^^ I ? 

7. A merchaDt parcbased a lot of cotton yarn, and 

sold tV ^f ^^ ^^ ^°^ "^^9 ^^^ A^f i to another: 
what part of the lot did he sell ?* Ans» Z/^. 

8. A man sells | of a lot of iron to one man, and 
I of f to another : what part does he sell ? 

Ans, The whole. 

9. If oiie gentlemaa own./^ of a common pasture : 
a ^^9 H * ^^^ ^ third, Z^, what part of the pasture is 
owned by the 3? Ans, yWy 

10. What part of a daj is the sum of j\ of a daj 
and j\ of an hour ? Ans* ^|J. 

Explanation. — yV^f^Lnhouy equal ^fj-ofa daj. 

11. What part of a pound is the sum of | of a 
pound, and ^ of a shilling ? Ans. y%. 

12. What part of a ton is the sum of ^ of a cwt. 
and f of a qr, ? ^ Ans. ^f^^. 

13. What part of an inch is the sum of 3/7^ of a 
rod and tttIttt ^^ * ^^^ ? Ans. |,. 

14. What part of a pint is the sum of | of a quart 

and rV ^^ ^ S^'* ^ ^^^^ 4 7* 

15. A merchant has 4 casks of rum which contain 
No. 1, 97J gal.; No. 2, lOOf; No. 3, IlOf ; and 
No. 4, 1 1 5|. How many gallons in the 4 casks ? 

Operation. 945 

97|=p 97TVyV 1008 

100J===100HK 540 

1 10^=1 IOtVtV 280 

n5|=115.YVirV 

2773 sum of the numerators. 

424TVTrT Ans. 

1260)2773(2 number of whole gal. contained 
2520 in the fractions. 
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* The compound fraction mtx&i \>* T^sJivicitQL Vo ^i\\&.^^ <scva^ atitl 
-the simple Auction used instead ol \3c« com^xBAoofc. 
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Explanation.^*^ln the first place, we 'induce the 
fractions to a common denominator. Eacji fraction 
reduced, expresses the same part of a^Uon which it 
did hefore. (See IUush*ation, page 1 56 J) Each mix- 
ed number in the right band column, represents the 
same quantity as thenumber standing agamst it in the 
left. Next we add all the numerators of the fractions 
in the right band coflinnn, and find their sum to be 
^773. It requires 1260 of the fractional units to 
equal one gal»^ tbereforc, as many times as 1960 can 
betaken from 2773^ so many whole gallons are ex« 
pressed by the fractions, which we find to be two, 
and tt^ese two ^1. we add to the ooit column. 

In addii^ other mixed Rumbers, one must be add- 
ed to the miole number for each time the common 
denominator can be taken from the sum of the nume* 
rators, for the common denominator will always show 
how many parts, like those expressed by the fractions, 
are required to equal an uait or 1, in a w^hole 
ntimber. 

16* A man owes 3 debts, viz.,: one of ^75|f-; 
one of i^Sj\ ; and one of $43^}. What is the sum 
of the 3d^bt8? Ans. ^147HfH« 

17. A, B and C, performed a journey in company 
with equai^sMms of money to defray the expenses of 
the same. A spent f of his money, B ^j of his, and 
C H of his ; what part of the money possessed by the 
3, was expended ? Ans* |» 

18. Add together ej\, V? ^9 H^ and 4. 

Sum, ^6||f. 



MULTIPLICATION OF VULGAR FRACTIONS. 



RULE. 



Multiply the numerator of t\ve m\x\^cv^\\cwA V^ '^^^ 
numerator of the multiplier, awd \5ftfc dL-e^omvosX^^ ^ 
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the raaitiplicaod by the denominaCol' of tlie multipli- 
er,— -the fonner product writteD over tiie latter, wifl 
cofistitate the aaswer. If either or both of the givoi 
firactioiis be compounded, the continued product of 
the numentors mnd the continued product of the de- 
nominatori will form the answer required. 

Rtmark, .The product 4rill be as much less than 
the multiplicand as 4he multiplier is less than an 
tmit. If the multiplier be more than an unit, the 
product will be as much greater than the midtiplicaiid 
as the multiplier is greater than an unit. 

Most of the questions belon^ng to this rule are 
similar to the first 30 questions m reduction of com- 
pound fractions, and are opeimted in a similar man- 
ner and lor the same reasons. The student should 
re-examine the illustratioo on page 1 45* and the seve- 
ral explanations under the first part of that rule, for 
he should pass oyer no questions without endeavour- 
ing to understand the principles on which their ope- 
rations are founded. -' 

1* What is die product of i multiplied by f ? 

Explanaiwiu — The multiplier 4, being less than 
.an unit, we can only take such a part of ^, the multi- 
plicand, as f is of an unit, and thb we « shall do by 
multiplying one fraction by the other, since the pro- 
duct of the denominators will be greater than that of 
the numerators. The question is the same as if it 
had been--^what is f of ^J. 

I X f^Y^y the answer. 

2. Multiply II by j\. Prod. ^VV. 

3. What is the product of ||, multiplied by ^ of f ? 

4. What is the product of * f • into ^^ ? 

Ans. VV, orl^f. 

Jfote 5. — When a mixed iramber is |^yen,it is most conTenieot 
to change it to an improper firactioo, then theimproper firactioo may 
He used instead of the mixed number, the same as the improper 

ietion in the last question. 



5. Ifk«ian own |of 96| acres of land, how many 
acres does fae own 2 Ans. ^-^^ dr 19^^. 

6. At 3 f dollars per cwt.^ wfaatlHil f of a cwt. pf 
logwood come to ? Ads. $1^1* 

7. If a pipe of brandy be worth {96^^, what is y\ 
of a pipe worth ? Ans ^34|f f • 

8. What is the freight of a quantity of goods which 
cost J2673J, if the freight equal j\ of \ of the first 
cost? Ans {243 ^7. 

9r At 5i dollars per cwt. wh^t will 12f cwt. of 
iron cost? 

Explanatiim.' — Reduce both numbers to improper 
fractions. 

Ans. 1^6611. 

10. If a barrel of mackerel cost {4|^, what will 
3^ bar. cost at the same rate? 

Ans. j(17/r. 

11. What is the product of 120^, multiplied by 
100|? Ans. 12122tJV. 

1 2. A man labours for 1 2| dollars per month, what 
will be his wages for 8| months ? 

Ans. |{106f. 

13. At } of a dollar per yard, what will 4 yards of 
riband come to ? 

Explanation. — If one yard cost 1 fifth of a dollar, 4 
yards must cost 4 fifths ; and this we shall obtain by 
multiplying the numerator of ^ by 4 the number of 
yards. Ans. ^ of a dollar. The numerator of any 
simple fraction alwUys denotes how many parts of an 
unit, JOT single quantity, are expressed by the fraction, 
therefore by multiplying the numerator by a whole ^ 
number, we place in the numerator of the product, 
the number of parts, or fractional units, contained in 
the given numerator, as many times as there are 
units in the whole number. In multiplying the nu- 
merator of a fraction by a whole number, we increase 
the real value of the fraction, because the denomina- 
tor not being altered, the parte ot ^ c^^vck^ol^ ^^\^t^- 

14 * 
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ed bjr the nonientor €f the product, are just as bige 
as the parts cootaioed in the namerator ^ the mohi- 
plicaiid, and we have iMre of fliem. 

r4. What is the product of /j, multiplied by 3? 

Ans. If, or 1/y. 
13. What nnadier is equal to 5 times f ? 

Ans. 2. 

16. At I of a shilfing per pound, what will 7 lb. of 
copperas come to f Ans« 1 s. 

17. If a man work for \l of a dollar per day, what 
will he receive for 101 days' work f Ans. 79^^* 

18. If a horse eat /y of a bushel of oats in one day, 
how many bushels will he eat in 30 days? 

Ans. 8/y. 

19. What will a hog, weighing 371 lb. come to at 
JL of a dollar per pound f Ans. 016/j. 

20. The toll of a certain bridge is $925 a year, and 
is divided into 60 shares. A gentleman owning 7 
Ihares, wishes to know what his part of the toll will 
be for one year. 

Explanation. — He owns ^^ of the whole. If we 
divide S25 by 60, the quotient will be the value of 
one share, and multiplyiog the value of one share by 
7, will give the value of 7 shares. But if we multi- 
ply 825 by 7, and divide the product by 60, the divi- 
dend, 5775 is 7 times 825, consequently the quomnt 
' must be 7 times as lai^c as when we divided 825 by 
GO. Ans. }96^. From this explanation it appears, 
that we shall obtain the same result whether we mul- 
tiply a whole number by the numerator of a fraction, 
and divide by the denominator, or divide the whole 
number by the denominator and multiply the quo- 
tient by the numerator. 

21. What is ttie product of 1091, multiplied by | ? 

Ans. 848|. 

22. A and B bought a lot of cotton in company for 
50 doUars, of which A paid 635 dollars, and B the 
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Femainder. Th^y sell the same for 1425 dollars;- 
what must A receiye ; also, what is B's gain ? 

. C A receives ^786|}. 
^"^'^B'sgain ^123/y. 
23. 7 men and a boy own a house in company. 
Each man's share is worth ^480, and the hoy's share 
is equal to ,f of one man's. What is the value of the 
house? Ans, $3520. 



SUBTRACTION OP VULGAR FRACTIONS; 

IliustraUon. — When two fractions of the same 
unit or quantity, or of two equal units or quantities, 
have equal denominators, a fractional unit, (that is, 
one of the parts contained in the numerator,) in one 
numerator, is equal to a fractional unit in the other, 
and the difference between the numerators will be the 
difference between the parts of an unit or a quantity 
expressed by one fraction, and the parts expressed by 
the other. If we have /^ and y? of a dollar, the 5 
twelfths express y\ more than the 2 twelfths. 

The same may be expressed as follows : let a dol- 
lar be divided into 12 equal parts, and let A have 5 
ef these parts and B 2. A mu^t have 3 parts more 
than B. 

Fractions having unequal denominators cannot be 
subtracted until they are reduced to a common de- 
nominator. The difference between ^ and |, is 
neither \ nor |. | equal f|, and f equal -fls and 
the difference is jV 9 ^"^ 4 equate ^V, and \ equals 



7 
Si 



RULE* 



Prepare the fractions as in addition. 
Subtract the less numerator from the greater, and 
write the difference over one of th^ d^\!iQ\xvYGa^.^T%^ 



i^ 
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1 . What is the diiference between f and | ? 

I — f =1 the answer. 

2. What is the difference between f | and ff ? 

Ans. j-f. 

3. Subtract I fironi f. Ans« y«^s=|^|.. 

4. A and B travel together; A pays /^ of the 
expense, and B |f ; what part of the expense does 
B pay more than A ? Ans. y\. 

5. Subtract | from | of ||. Rem. f^. 

Expkmatian. — | of 11=^419 which must be used 
instead of the compound fraction. 

6. What is ttic diflerence between /^ and y ? 

Ans. 23||. 

7. If one man own ^j of | of a ship, and anollier, 
ir ^^ h ^^^ '^ ^^ difference of their shares ? 

Ans. yIy* 

8. Subtract y from y. Rem. j\. 

9. If a man pay }29 towards a debt of }46|, what 
will remain unpaid ? Ans. ^ITf . 

10. How much more brandy in that cask which 
contains 67^ gal. than in that which contains 51y\ 
gal. ? ' Ans. 16. 

1 1. What number is equal to the difference be* 
tween 58 W wd 60^ ? 

Explanati€n.-^The easiest method of working 
questions like this, is to reduce the fractions to a 
common denominator by themaelYes, without bring- 
ing the mixed numbers to improper fractions. Care 
should be taken that the same fraction which is taken 
from one whole number after being reduced, should 
be placed to the right hand of the same whole num- 
ber. The numbers after the fractions are reduced 
to a common denominator, will be 5B/f and60^|. 

Ans. ^1. ' 

13. If 4f gal. of gm be drawn from a cask con- 
lainii^ 67|^ gal*, how many gallons will remain in 
ffaecask? Ans* 63^V« 
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1 S. How maeh larger is 9| than 7| ? 
Operation 1. Operation 2. 

!i !i 

Ans. 1}=H Ans. l|=i 

£xpfana/»on.-*-In operation 1, we suppose 4 the 
denominator added to 1 the numerator of the upper 
fraction, and suhtract the numerator of the under 
fraction from 5 their sum. Bj adding 4 to the upper 
numerator, we increase the upper number bj 1, for 
the denominator equals 1 • To balance this 1 we add 
1 to 7, the whole number in the subtrahend. In ope- 
ration 3, 1 is taken from 9 and supposed divided into 
4 equal parts, and these 4 parts added to the upper 
numerator, which makes the upper fraction the larg- 
est. The subtracting can now be performed as in 
the preceding exanaples, and the remainder is found 
t<i be the same as in the first operation. The rea- 
son for not adding 1 to the 7 in operation % is be- 
cause we Have not increased the upper number. 

14. A man owing 100| dollars, paid all but 15f 
dollars, how much did he pay ? Ans. 84||. 

15. What is the difference between 1 \ and | ? 

Ans. |. 

16. A farmer sells ll| bushels of grain from a 
chest containing 1 7 busheb ; how much remains ? 

1 7 

1 1 1 Explanation. — There being no 

, . fraction in the larger liumber, 

5| bus. we subtract the numerator from 

the denominator, which is the 
same as if we had set 5 fifths in the upper number 
and taken 3 fifths from them : but adding 5 fifths to 
17 would make 18 in the minuend, therefore 1 must 
be added to.l 1 the whole number in the subtrahend* 

17. A man sells 19j"7 acres from a fiirm containing 
100 ', how many acres remain ? Ans. 8Q-^-<^- 
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1 8. What nuodieT roust be aMed to BB^\^ so that 
the sam shall be 96 ? Ans. 7|f . 

19. What fractiou of a pound is equal to the dif- 
ference between I of a pound and | of a shilling f 

Explanadon.^-^F'iTsi reduce the fraction of a shil- 
ling to the fraction of a pound, (See Explanation page 
I52y) then proceed as with other fractions ? 

Am. il. 

20. Whsd part of an hour is Hie dilBTerence between 
^^ of a day and | of an hour ? Ans^ |f • 



DIVISION OF VULGAR FRACTIONS. 

To divide a whole nwhberby a fraction. 

RULE. 

Multiply the whole number by the denominator 
and divide the product by the numerator-. 

1 . How many times can ^ be subtracted from 3 ? 

3 

4 Illustration. — 1 fourth can 

be taken from 1 fourth once, 

1)12 and from 4 fourths 4 times, 

. but 4 quarters equal an unit, or 

Ans. 12 1. If I can be taken 4 times 

from 1 unit, it can be takcm 3 
times 4, or 12 times, from 3 units. Multiplying 3 by 
4 reduces the whole number to fourths, for we place 
4 in the product once for each unit in the whole 
number, as was e^lained in multipUcation of simple 
numbirs. The question is really no other than this, 
— How many times can 1 fourth be taken from 12 
fourths. Had the divisor been | insteadof }, the di- 
visor would have been 3 times as large and the quo- 
tient CQuld have been only ^ of what it was beforCi 
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viz. 4 instead of 12. Moltiplyiagtbe whole number 
by the denominator of any 8imple fraction reduces 
the whole number into the same parts of an unit as 
those expressed by the fraction, and the numerator 
.being composed of parts of an unit equally small, the 
quotient must express the number of times the parts 
contained in the numerator can be taken from the 
number ofparts contained in the whole number. If the 
denominator be d, multiplying the whole number by 8 
the product will express each unit in the whole number 
divided into 8 equal parts.* Should the divisor be anim- 
proper fraction, and the numerator contain more units 
than the dividend, the quotient must be less than the 
dividend ; but if the divisor be less than 1, which is . 
the case when it is a proper fraction, the quotient 
will be greater than the dividend. 

It may at first appear singular that the quotient 
should ever be greater than the dividend. This ap- 
parent mystery .vanishes when the student reflects, 
that a part of one can be. takeu from 1 more than 
once. 

2. How many times can | be taken from € ? 

6x3h^2s=9 the answer. 

3. How many times cao | be subtracted < from 12 ? 

Ans. I^. 

4. What is the quotient of 20, divided by -fi ? 

AnSk 23/y. 

5. If a merchant soil cloth to the amount of 66 dol- 
lars at f of a dollar per yard, how many yards does 
he sell ? Ans. 110. 

6. A flock of sheep was sold for 100<£. the price of 
each sheep being || of a pound, how many she^ in 
the flock? . Ans. 190. ^ 

7. If a yoke of oxen eat f of a bushel of corn* in 
one day, how long will 21 bushels last them ? 

Ans. 73| days. 

JVbie 6.— If the fraciioD be a compoand one, reduce it to a sim- 
ple one. 

8. At I of I of a dollar per bushel, how many 
bushels of corn can be bought for 1 25 dollars ? 



T- 
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9. Wbatistheqaotieat^f 1001, divided by | of f 

«f I ? Ans. 4004. 

tNalt 7.<^It w«8 shown in the ill«stratioD, that a whole number 
might be diyided by an improper fraction in the same manner as by 
a proper fraction. An improper fraetion obtained by chai^nga 
mixed nuquber to an improper fractidn, is equal to the mix6d nun- 
her. 

la. What 18 the quotient of 11 4, divided by 6^ ? 



H 

3 


114 
3 


.9 


19)342(18 An& 
1 9 


i 


1 5 2 
1 5 2 



£a:/)/an^i<ton.— In 6| there are 19 thirds, which is 
the divisor ; in 1 14 there are 342 thirds. 

1 ] • If 2| yards of broadcloth make 1 coat, how 
many coats will 34 yards make ? Ans. 16. 

12. How many square yards of floor will %7 yards 
of carpeting cover, if it require ]| yards of carpeting 
to cover 1 square yard of floor ? Ans. 20|. 

13. A gentleman has ^9000 deposited in a certain 
bank, which is ^ of his whole estate. What is the 
amount of his property ? Ans. ;^21 000. 

14. Sold a quantity of cheese for 56 dollars, at ^^ 
of a dollar per pound ; how many pounds ef cheese 
•were sold. Ans. 632. 

To divide a fraction hy a fraction* 

Illustration. — One is placed in the quotient every 

time the divisor is taken from the dividend. Let it 

be required to divide | by |.' This may be done as 

follawSj y ) I ( T=3, for dividing the nuinera- 

tor hjr I does not lessen it; \ cvik A^^ Vc^iie:^ lt^\s\\ 
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as many tiined as 1 unit can be taken- from 3 units. 
When the divisor and dividend have a common de- 
nominator, and the numerator of the dividend can be 
divided by the numerator. of the divisor without 
a remainder, we may divide as above and the quo- 
tient of the numerators will be the true quotient. 
When the denominators are equal, dividing the nu- 
merators is dividing several parts of the unit or quanti- 
ty by another number of parts equally small, and the 
denominators may be entirely omitted in the opera- 
tion. If it be required to divide f by f , the numera- 
tors may be considered as whole numbers, and divi- 
ded as such, and the quotient would be 2, a whole 
number. If the divisor and dividend have not a com- 
mon denominator, the quotient may be obtained 
without reducing them in the common way* 

Let j\ be divided by l» 



5. com. denom. 

1 ' . 4 

-6 



' \ 9 — 1 



1 0)20(2 Ans. 
2 



We reduce the fractions in this example to a com* 
mon denominator for the purpose of showing more 
plainly how the numerators may be obtainea With- 
out tbeir denominators. tI= j) and'^flssy^^. After 
the fractions are reduced, all we have to do, is to di- " 
vide the numerator of the dividend }| by the numera- 
tor of the divis<fr ^|, which eives a quotient of 2; 
To get 10 fiftieths, we multiply l^the numerator of 
the divisor by 10 the denominator of, the dividend; 
and to obtain 20 fiftieths, we multiply 4 the iv^tti^\:^^\. 
of the dividend by 5 the denotmiialot oS. ^^ ^cw\»ssx* 
It will be seen that in dWldm^ ve Vvwe xio^vci^^^^^ 

15 
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wttb 50 Ae common dejM>niiBator. As the decEOiHi- 
Aitor itoot used in dividing, all that is nece^saryto 
be done i^ this exao^ple, ia to multiply each given 
nuQiecftlof by the denominator of the other fractioBy 
which giYes the numerators the same as when the 
common deaomnator is found. The most:ConTen- 
ientmetbod of obtaining the numeratora foe diriding 
without the denoBiinators, is, to let the terras of the 
divisor change plaices, that is, setting the deoomina- 
toi' abo^ve the line and the numerator below it, (which 
is geaei^ally called inverting the divisor,) and then 
9\ultiply the two numbers above the line together, 
and the two below the line. The two nufnerators in 
tbe last example may be found in this way as follows ; 

Multiplying 4 by 5, whichis the denominator of the 
divisor, gives 20 the dividend, or the numerator of 
the dividend; and multiplying! by lOthe denominator 
of the dividend, gives ten tlie divisor, but the divitlend 
now stands in the place of the numerator, and the 
divisor in that of the denominator, 10, the denomi- 
nator of ff, is the numerator of the fraction which is 
the divisor ; but as that numerator is used as the 
divisor, it properly becomes the denominator of 
a fraction when the dividend is made the nung|,crator 
of the same fraction, as the denominator always 
represents a divisor. (See Illustration, page 1 45.) 
By putting the denominator of the divisor in place 
of the numerator, and the numerator in that of the 
denominator, then multiplying as in the last ex- 
ample, the prodi^cts form a fraction having the 
numerator of the dividend uppermost,^ and that of the 
divisor in place* of the denominator ; and these two 
nuntbers will ajw^ys be ofihe same denomination, fojr 
thjey are the tn'o numerators, which would belong, to 
the common denominator foimed by the product of 
the two given denominators. 

To obtain th^ quotient of the fractions in a single 
number, tbe numerator of the fraction^ made by multi- 
pljringi must be divided by tV^e dticvom\tiator« If the 
numerator is less thantbe AetvornvtvaVot^^^^^^ij^. 
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actu^Uy ^imde one fradttoti by the other, and ciin only 
repnesentt the quotient by the fraction for&ned by 
fnultiplying. 

T^ foregoing illustration contams the reasons for 
the following, 

RULE* 

Change the terms of the divisor, then multiply the 
upper numbers together fpr a numerator, and the 
under numbers for a denominator, the fraction thus 
obtained will express the i^uotieat* If the numerator 
be equal to or greater than the. denominator, divide 
the numerator by the denominator. 

15* How many times can } be subtracted from 

3 7 

3-5-1= f, or by the rule f Kf*=y=3,the Ans. 
16» Divide | by | ? Aas. If. 

17. What is theqttOtieiit of f) divided by |4 ? 

Explatiation* — ^ is less than If, and the quotient 
wilt be less than an unit. Adb. jYt* 

18. At I of a dollar per pound, how many pounds 
of coffee can be bought for ^Y of a dollar ? 

Ans, 3H* 

19. If f of a bushel of corn cost | of a dollar, what 
will 1 bushel cost ?* Ans. | of a dollar. 

20. If I of a yard of cloth cost | of a dollar, what 
is the cloth per yard ? , Ans. ji2f . 

21. If several men own equal shares of /^ of a 
sliip's cargo, and each man's share is /^ of the whole 
cargo, how many owners to the fy* AlsQ, if each 
msm's share be worth $500^ what is the valud of the 
whole cargo ? 

Am 5 i 8 ownere to the yY 

^"^' I Value of the cargo $1 1000. 

^ The price of a bushel must be as much larger than f 
as 1 is larger than f. Multiplying the vi\xtcv^\^'()\ ^'^^\^s^^'4 
while the other numeratot n m\A\!vjiV\^^ Vj ^^ 1B^^^ '^^^ 
increase ia the quotient. 
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S3. Howmany times^ ittf? Ans./^^ 

33. \^ are how many timefi ^^ ? Ans. 1 !•• 

34. 1^ are h6,w many times ^\ ? Ans. 23. 

35. in I bow miBiny ^ ? Aos. 3|. 

36. How many times can f be taken from i\ ? 

Ans. I^f. 

37. How many times can | be taken from | ? 

Ans^ |>. 

Note 8. — The meaning of the answers in the two lafl[( 
questions, is, that such a part of the divisor can be 
taken from the dividend. Only ^ of f can be taken 
from 4^ 

38. How many times can | be taken from 7 ? 

Explanation. — As the numerator of the divisor is 
but 1, we have only to miritiply the whole number by 
the denominator. When the numerator is more 
than 1, and the dividend a whole number, let 1 be 
used as a denominator to the whole number, which 
will carry the numerator of the divisior to its proper 
place* (See illus, page 168.) Ans. 38. 

29. How many f in 7 ? Ans. Of. 

30. How many times -^j in 14? Ans. 65|. 

31. How many times can y\ be taken from 1 ? 

Ans. 3^. 

32. How many times fin 7}? 

• 

Explanation, — ^Reduce the mixed number to aa 
improper fraction. Ans. 8|. 

33. At I of a dollar per bushel, how many bushels 
of potatoes can be bought for |^13| ? Ans. 29||« ^ 

34. A gentleman rode in a ^tage until his fare was 
9^ dollars, at 5 cents per mile. How many miles 
did he ride ? Ans, 184|^. 

Remark, — 5 cents equaV -^-g oi ^ 4c\\%t ^ 
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35. What hamber mtttt be multiplied by | to give 
a product of 6i ? (See Proof, page 66«^ . 

An*. 16tV. 

36. For ^73f , bow many weeks^ board can be ob- 
tained at $4yV per week ? Aiw; 1 5|||. 

37. How many cords of wood can be bought for 
^109^, ifl cordco8t^6i? Ans. U{\. 

38. if 7 lb. of tea cost %^ dollars, what is it per' 
pound ? Ans. f } of a dollar. 

39. If a man make 1 25 barrels in 60^ days, ho^r 
many barrels does he make per day T Ans. 2tIt* 

• 40. 6 meri purchased | of a ship. If they own 
equal shares, what part of the whole ship did each 
roan purchase? Ans* ^j» 

41. Bought 3| yards of cloth for j(14f, what ciA 1 
give per yard? Ans. |4}. 

Promiscuous QuesHons in Vulgar F^dctitms* 

*- 

1 • What is 4 times the difierence between }^ and 
*i? Ans. «; 

2. What is a 4th part of one third, plus one fourth ? 

Ans. f\. 

3. -j+yV-^^jeqtral what number? Ans. ff. 

4. |— iX6f-i-i, equal what number? 

'Ans. S||. 

5. ^ of 30 is iequal to ^, of what nutftber ? 

Explanation.^^ of a number is equal to -^ of th€ 
difierence between f and the whole. If -J of a num- 
ber be subtracted from the number, | remain, -J must 
therefore be \ of |. So if we add :J of a number to 
the number itself, the ^ will be \ of th€ sum. If W6 
take I of 30, and add it to 30, the sum 40 will be the 
answer. But if we divide the One third 10, by -J, 
the quotient is the answer, for th^ whok number 10, 
being brought into quarters by dividing by iy shows 
^hat number 10 is | of. 

8. f of 18 eq-ufal I of wThtsit n^to^t'l 

15 ^ 



4$ 



I 
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% of 18=^12. Now if we divide 12 by ^, the 
quotient 19,48, which shows that 12 is | of 48. But 
12 can be I of a number only \ as large as the num- 
ber of which It is \^ therefore dividing 48 by 3 gives 
16 the answer. 

7. A merchant bought a quantity of flour, and sold 
150 barrels, which was \ of the whole quantity. 
How many barrels did he buy ? Ans. 750. 

8« What is the difference between /^ and 1 ? 

Explanation. — As the denominator represents an 
unit^ivided into 15 equal parts, if we take 9 the na« 
mervtor from the denominator, 6 the remainder, ex- 
hibits the difference between 9 and 15 ; or y*^, is the 
difference betweeo y\ and 1 € Ans. ^^. 

9. A man sold a quantity of grain to 3 men ; to A 
^ ; to B { } and to U 20 bushels, which was the re- 
maining part. How many bushels did he sell to the 
3 men? 

£j(j>2ati«l»0H.— II equal the sum of ^ and |. Since 
\\ represent the parts sold to A and B, y^j the re- 
maining part must represent the 20 bushels sold to 
C. 15 the denominator of the fraction represents 
the whole quantity, and wi& may suppose each bush- 
el divided into 1 5 equal parts, and that A has 5 of 
those parts, B 9, and C 1. Since 20 is y^j of tiie 
whole quantity, multiplying 20 by 15 must give the 
whole quantity, for the product will contain the mul- 
tiplicand 15 times. But if we divide 20 by y^j, we 
multiply by 15 and divide by 1 , wtuch gives the same 
number for a quotient, that we had for a product be- 
fore* Had the numerator of the fraction y*j, ex- 
pressing C^spart, been more than 1, C's part most 
&ve been a greater part of the whole quantity, and* 
the whole qnaiitity a less quantity : — but in that case, 
ire should have divided by the numerator, which 
woald Jkave made the quotient aa mndh less than it 
tiowia, 9B the aaoientor waa cE««ta( ia»sk\. '^^ 
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pK>ve the work of this qaestion, take {-f of 300, 
which will denote A and B^s part,, and subtract it 
from 300, the remaipdcr ^ill be C's part. * 

Ffotn the three last explanations, we derive the 
^ccaracy of the following 

■ " RUL£, 

Fhrjinding thi! whole nwmAtr^ or quantity^ when apart 
orpiari$ of the number or quantity, are represented by 
fractions^ and a pt&t hy q^ simple number. 

Add the given fractions ; subtract their sum from 
1 , (or the numerator from the denominator,} and di- 
vide the simple number by the fraction found by 
subtracting, the quotient will be the whole number or 
quantity required. 

10. A man after spending | and f of his property, 
bad 100 dollars left; what was the value of his pro- 
perty? Ans. ^444f. 

1 1 . A butcher killed an ox, and sold | of | of it t6 
one man ; yVs to a second ; and the remainder, which 
was 300 lb., to a third. What was the whole weight 
of the ox ? Ans. 738f | lb, 

12. What costs a job of work performed by 3 
men, if the first man do j| ; the 2d. ^| ; and the 
third the remainder, for which he receives ^56 ? 

Ans. *?56tV- 

13. A man owning -^t ^^ ^ bouse, sold \ of his 
share to D, and \ to F. Now, if all the owners ex- 
cept D and F, receive yearly ^208 for their part of 
th^ rent, what is the whole rent, and what is D's 
share of it ? 



A«c J Whole rent ^247|4, 
^"^- I D's share $^^\. 



14. A gentleman divided his estate between his 3 - 
-^•ons, as follows : to the Isthe gave | of it ; to the 2d 
I of the remainder. The diflfetetvce WVw^^w Si^fc 
-portions of the 1st and 2d> waa 5W ^^^\^. N^Xo^ 
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'was the whole Estate, — also, what waa the 3d soa's 
share? 

. J Whole estate I^I'SOOO. 
^^' I 3d son's share jj2500. 

15« I of a certain farm is wild land; f pasturing; 
-^j mowing ; y^ tilLa^e« and the remainder, which is 
3\ acres, is orcharding. How much land in said 
farm. Ans. 174t*j A. 

]6« A certain school house is owned by 14 ff0* 
prietors, and rented for $24 annually. A and B own 
each T7 of the house ; C -^ ; I>and £ each<3V) ^ 
tV» G tt ^^^ i ^^ iV ; H tV and { of yV; I rVan* 
iof^V; Klof^V ; L |of,V; MMsN^Vandi 
of tV f a>^<^ ^ TT and I of TT* What' does each pro- 
prietor receive annually for his share of the rent 7 

Ans. A and B each j^l,60; C $3,20; D and E 
each $\ ; F and H each $2 ; G $1 ,50 ; I $2,40 ; K 
$1,20; LtO,75; M$l,15; N$l,80; and O $2,80. 



DECIMAL FRACTIONS. 

The only difference hetween a vulgar and a deci* 
mal fraction, is this, the denominator to a decimal 
fraction is always 1 , with a cipher or ciphers at the 
right hand of it, while the denominator to a vulgaf 
fraction may be any other number. 

Derivation and explanation of Decimal Fractions* 

We have already explained how vulgar fractions 
are derived from division ; we shall now illustrate 
the manner in which decimal fractions are obtained. 
To do this, we shall make use of several examples. 

^Ifi dollars ht iitUti equally betneen 12 mtn^ how 
L numy dollars wUl eoch man recevoe ? 



Operation* 

t 2 ) 1 8 ( 1 , 5' It was proved, ContractioQ 

12 2d, page 45, that anneiing a 

cipher to a number, tnulti- 

6 plies that number by 10; 11 

6 can be taken from 18 oncci 

and 6 remains. By annex- 
ing a cipher to 6, the remain- 
der, each of the 6 dollars is divided into 10 equal 
parts, since 60 contains 6 tens. Annexing the ci- 
pher does not increase the number of dollars, but 
denotes the remaining number of dollars divided 
inito parts. By subtracting 13, the Dumber of men^ 
from GOonoie, we take 12' tenths of a doUair, which 
is enough to ^ive each person 1 tenth, and as 12 can 
be taken 5 times from 60, the whole Auraher of 
tenthsj each man will have 5 tenths besides the t 
dollar^ 

A comma is set between the 1 and the &^ to denote 
that the 5 is a fraction. The denominator 10 is un* 
derstood to stand under the 5, and if written, the frac*' 
tioh would stand thus ^^» Dad we set 12 Die divisor 
under 6 the remainder, the fraction would have been 
1^ which equals i ; — but ^^ equal i, for 5 is half of 
the denomipator. The denominator is not written^ 
since any number obtained by adding one ciphet to 
the remainder, will be tenths, and will always be 
known as such without a denominator written to ex- 
press it. The answer to the question is therefore 
^1|, or which is the same thing ^l,d. 

When any 6gure stands at the right band of units^ 
plade, and is separated from it by a comma, (which 
Is called aseparatrix) it denotes as many tenths of an 
unit as it contains Vsj whether it be actually obtained 
from division or not, for it always represents the same 
thing as though it had been. 

If 15 dollars he equally divided betzoeen 12 mcrix 
hozD many dollars mil each man receivt ? 
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Operation. 

12 

SX) 
2 4 

6 
> 6 



12 can be taken |roin 15 once and 3 remains. If 
we add one cipher to the remainder and divide hj 
12, there will still be a remainder of 6, we there- 
fore add 2 eiphers which is the same as mul- 
tiplying the remainder by 100. (See page 45.) 
Each of the 3 remaining dollars id now divided 
into 100 parts, and as many times as 12 can 
be taken from the 300, so many htindredth parts each 
man will have in addition to the 1 dollar expressed 
by the first figare in the quotient. 

The 25 at the right of the comma, are 25 hundredths 
and the denominator 1 00 understood. 25 is i of 100, 
jrhiclr is equal to j\ the vulgar fraction which would 
have been formed had we set the divisor under the 
remainder, therefore the answer is jjl^, or $1,25. 

If we add three ciphers to the remainder of any 
question, the remainder will be multiplied by 1000, 
and each unit of the remainder in that case, would be 
divided into 1000 equal parts, and that pari of the 
quotient obtained from the remainder after the 3 
ciphers are annexed, must be thousandth parts of an 
unit. In the same manner it might be shown that 
the more ciphers we annex to the remainder, the less 
parts of ah unit the quotient figures obtained from the 
remainder, will express. When we annexed one 
cipher, the fraction was tenths ; when we annexed 
two ciphers, the fraction was hundredths^ 

X^et ^l be divided by 12, 



Operation. 
1 2 ) 2 1(1 ,7 '5 
• 1 2: •■ . ■ 



9 

a 4 



.6a 

6 

hi thi« exaf»pte ^e annex one cipher to the re- 
mftind^r 9, which reduces it to tenths, and 7 the quo- 
tient figure fownd hy dividing the 90 tenthd, is 7 
tenths. The next remainders, is 6 tenths, and by an- 
nexing a cipheii* to it, it divides each of the tenths 
in the 6 divided into 10 equal parts; one of these 
sma]] parts must therefore he a tenth of 1- tenth. 
5 the right hand figure of the quotient, shows 
how many of these ismall part^ contained in the 
€0, there are in the quotient; 5 must therefore be 
5 tenths of one of the{>arts contained in 7,— or in 
other words, 10 parts as large as those contained in. 
-the 5, are eqcrai to 1 of the parts contained in 
the 7, or equal to 1 tenth of ar^unit. Annexing the 
ciphers one at k time is the same thing as though we 
h^d annexed them both to 9 and then brought down, 
the right hand one to 6« In the preeedii^ question, 
we annexed .two ciphers and found the two decimal 
figures in the quotientto be hundredths ; but we have 
annexed two: qipbers in this, therefore, 7d when read 
together, are hundredths. 9 the first rentainder 
written over tbe^ divisor, makes a vulgar fraction 
ecjlial to I, showing what part of aiiother unit belongs 
in the quotient, and 75 being | of 100, 75 hundredths 
denote the same thing. 

The whole qjuotient is 1 xVy? o** li75, or it is equal 
to If, which may be read one, seven tenths and five 
hundredths, or owe, and seventy-five iiundredths, 
for 7 is the same part of 10 that 70 \» of 100. 

From what has been saM, it appears that evet^ 
time we annex a cipher to ^ letn^ATiAc^^ ^^ "bkiX 

/' 
/ 
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• 

quotient figure implies parts of an unit, only 1 tenth 

Cirt as laige as those expressed by the fi^re at the 
ft hand of it. It also appears, that the denominator 
which is generally understood, will always have as 
many ciphers in it as the number of ciphers annexed 
to the remainder, and this number will equal the 
number of decimal places in the numerator. 

The denominator o( a decimal fraction equals an 
unit Ifany thii^be divided into 10 equal parts, 
one of the parts is a tenth of the same thing, and any 
number of those parts less than 10, would l>e repre- 
sented by one figui^ which would stand in the first 
decimal place ; but the denominator of one decimal 
place is 10, which shows how many of those parts 
would be required to make a whole. The same 
might be shown when the denominator is 100, 
1000, &c. 

An unit is considered as the dividing point be- 
tween whole numbers and decimals. Whole num- 
bers increase towards the left from unity in a ten fold 
proportion ; decimals decrease towards the right in 
the same proportion. 

From the foregoing exphnation we obtain the fol* 
lowing general principles. 

1. Decimal fractions properly belong to the right 
hand of whole numbers. 

2. The denominator to a decimal fraction is I 
with as many ciphers to the right hand.of it, as the 
numerator has places of figures. 

3. 10 in any one place of a decimal, is equal to 1 
in the next left hand place. 

4. All operations tn decimals may be performed 
as with whole numbers. 

5. It is not necessary to write the denominator to 
a decimal fraction. 

Changing Vulgar Fractions to Decimals. 

It has been seen in the operations of the questions 

in the explanation of decimals, that annexing ciphers 

to a reniainder and diviAin^ Vi^ W\e ^YsTvw^t^^liift quo- 

tieat figures thus obtained, axe ^ec\TBBX% «s.^\%:^\fio^ 

the same part of an umt aa&e NxAg^x Ix^sX\wiIsstol- 
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ed by writing the divisor under the remainder* As 
the numerator of any vulgar fraction represents a re- 
mainder, and the denominator the divisor, annexing 
ciphers to the numerator of a vulgar fraction and di* 
viding by the denominator, the quotient figures, if 
there be no remainder, will be a decimal expressing 
the sanoe part of the same unit as the vulgar 
fraction. 

Method of reading Decimal Fractions', 

When a decimal fraction stands alone, the nume- 
rator is read as a whole number, and the denomina- 
tor repeated afterwards* ,9 is read nine tenths ; 
,^6 twenty-six hundredths; ,129 one iKindred and 
twenty^nine thousandths, &c« But when a decimal 
is written in connexion with a whole number, the 
whole number is first read and then the decimal as 
before* 3,6 is read two and six tenths; 325,35, 
three hundred and twenty-five and thirty-five hun- 
dredths, &c. . 

The following table exhibits the names of the de- 
cimal places to millionths. 

The same numbers as those in the table, are set 
on the same line at the left hand with the decimals ia 
the form of vulgar fractions. 

TABLE. 

• SI 
^ o« 

. w 2 O 

• » 2 ^_2l c 

c S o a a=s 

Dy'^j-SS 6 , 5 • ■ • ■ ■' 

tW^ > 5 6. . . , 

1 9TWir= 1 9 , 1 2 6 . . V 

tVVVV^ , , \ Q \ ^ ^ ^ 

9 6 00 7tVVAV=5 6001 ,"^^^^\ 

16 
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Ciphers written at ifae left band of decumls, lessen 
their \alHe, but if written «t ibt rigbt bMid do not 
fther it ,8 or ,W it 8 tetstfas ; bitt ,0$ is « hun- 
dredths, aDd ,008 is 8 thousaodtbs.* 

RUL£ 

For changing Vulgar Fractions to Decimah. 

AnneX'ciphers to the numerator and divide by the 
denominator. 

1. What decimal fraction is equal to i ? 

100^4 =,9$ the answer. 

2. Change | to a decimal. Ans. .75. 

3. Change /y to a decimal. Ans. ,12. 

4. Change | to a decimal. - Ans. ,3. 
o. How many hundredths in || ? Ans. 56* 
6. How many thousandths in | ? Ans. 625. 
Id A boy gave j\ of a dollar for a pen knife ; how 

man|^ tenths of a dollar did he give ? Ans. 2. 

8. Change Hf to a decimal. Ans. .4- 

9.* Change -^^j to a decimal. 

Operation. 
3 7 5)650(1 733333 
3 7 5 



2 


7 


5 









2 


6 


2 


5 









I 


2 


5 




' 


1 


1 


2 


5 








1 


2 


5 


G 






1 


1 


2 


5 



1 2 5 

-» The word Jtcimal is doriTed fixim the Latin word i/erenv 
' which signifies ten. 

Decii^ Fnedons were inrented by R^omontanvs, in 1464 ; 
hat did not eeaie into general use aottl the lest part of the l(»tk 
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Elxpbmaiitm.'^n the operation ckf this example, 
after obtatmng two plaeetf of deehnak in the quotient, 
we find timt the same fcmaiader oecdrs each time, 
and the same figmre is found for a cpM^iMit in each 
8ucce<}ding divicioh* This would be the case were 
we to coQtinue the operation ever 89 fer, for multi* 
plyiog the same divisor by the same %ure each 
time, we have the samesobtcabendi winch witt leave 
a remainder equal to the preceding one. f 

After tiMs same remainder is repeated once or 
twice, the operation may be discontinued and at 
many figures like the last found in <tivtdingy nwjir. be 
set in the quotient as is thought necessary. 

U sometime^ happens that different remainder^ 
repeat alternately. In examples c^thia hind, am ex* 
act aiiBwev in dedoials cannot be ftbtaioed. 

When an exact answer in decimals cannot be 
found, they are called CirculaHng Jkcimals. If there 
be a remainder after the operation is discontinued, 
the sign of addition is annexed, which implies that 
the answer ia not exact. 

10. Chiange H^l to a decimal. Ans. ,4864+. 

11. Change fVir t^ ^ d^in^^l* ^n** ,1651^1 +• 
1 3. Change j^-g to a decimal. 

Dec'm. 

, 1*2 5)1 0(, 8 

10 



Explanaiion^'-^j^'g being less than 1 tenth, there will 
be no decimal in place of tenths. We also observe 
tbft after adding two ciphers, the denominator can* 
.not be taken from the numerator, which shews that 
jjj is less than 1 hundredth. It may be observed 
generally, that as many ciphers wanting one must 
be set on the right of the decimal point as we annex 
ciphers to the numerator before we can dividei 
which removes the first decimal to its proper place. 

13. Change ^^^ to a decimal. Ans. ,00794-* 

14. What decimal equals /f ? Ans< ,05554-« 
1$. How many ten tbouvan^VVAVCi •«\^*^<' 
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16. 3 farthing equal | of a penny. What decir 
mal of a penny is equal 3 farthings ? Ans. ,75. 

17. 10 pence equal || of a shilling. What.ded^ 
mal of a shilling is equal to 10 pence ? 

Ans. )8333+« 

18. 1 hour is sV of >^ ^^J ; change it to a decima) 
of a day. Ana. ,04164-. 

1 9. What decimal part of a day is 1 1 h. 4 m. ? 

- £xp/arui<ion.-^The 11 h. and 4 m« mint first be 
reduced to a vulgar fraction of a day by Explanation 
to question 58th, page 1 53. Ans. ,46 1 +, 

20. If I sell 3 oz. 15 grs. of silver, what decimal 
part of a pound do I sell i Ans. ,9526 +. 

21. What decimal part of a mile are 1 1 inches ? 

Ans. ,000173+. 

22. Reduce 2 A. 3 R. 28 r. 27 ft. to the form of a 
deeimah 

Kxplanation.'^Jfo operation is to be performed 
jipon the 2 acres, the bi^est denomination. Reduce 
tne less denominations to the decimal of an acre. 

Ans. 2 A. and ///,+, or 2,925+A. 

23. Change 6 C. 100 ft. 1000 in. to the form of a 
decimal. An%. 6,78 +C. 

24*. ficiluod ft yi\ 5j qr. 2 nat to the form of a de- 
cimal. Ans. 5,875 yd. 

25. Reduce 7 E. E. 4 qr. 1 na. to the form of a 
decimal. Ans. 7,85 E, E. 

26. Change 12y^^ to the form of a decimal. 

Ans. 12,461+. 

27. Change 100}|f to the form of a decimal. 

Ans. 100,99+. 

28. Change 676 ^^^ to the form of a decimal. 

Ans. 676,0026+. 
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ADDITION OP DECIMAL FRACTIONS. 

RULE* 

Set the nuioben ander each odier bo that every 
figure may stand in a place of its own name, whether 
decimals or whole numbers* Add as in iimple num- 
bers. 

The decimal point in the sum must stand directly 
under those in the given numbers, 

1. What ir the sum of 16tV 25/^, ISO^V,, 

Operation. 

16,4 

3 5,9 

13 0,13 

2 7 5,326 

4000,471 



Sum, 4 4 4 8,226 



Jllastration.''^A figure in any decimal place iss« 
many. tenths of 1 in tfie next left hand place; there- 
fore, when w^ obtain 10 in adding any column <Sf 
decimals, 1 added to the next left hand place equals 
the 10 so obtained, the same as in simple numbers* 

In the adjoining operation, 6, the sum of the 
thousandths, not being equal to 1 hundredth, is writ- 
tea in the place of thousandths. 12 hundredths are 
equal to 1 tenth and 2 hundredths. 1 tenth is added 
to the column of tenths for 10 of the hundredths, and 
the two remaining hundredths set in the place of 
hundredths. 10 tenths equal an unit; in the 22 
tenths, we have 2 units and 2 tenths over. The two 
units added to the column of units, and the 230 thou* 
sandths equal all the given decimals* 

2. What isth^ sum of 61,4+113,12+2579,74^ 
1 90,0793 ? toa^ "l^^^^^V 

16 * 
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N. B. When a whole ^namber aod a decimal in 
connexion are expressed in words, the words denote 
ing decimal parts, will generally be found printed in 
italics, to distinguish them* 

This observation applies only to the remaining 
part of this Section. i^ 

3« What is the sum of two hundred and nine, and 
sixty-three hundredths, ih\Tty-&Ye and^re hundredths^ 
^lA fifteen hundredths? Ans. 244,83. 

4. Add together two thousand five hundred and 
seventeen, and two hundred ^ndforty-one thousandths, 
two hundred Wind nineteen thousandths, thirty*six thou- 
sand, and one thousand and ojie hundred SLud one thou- 
sandths ? Sum, 39517,561. 

5. A man bought three tons and time hundredths 
of bay at one time ; four tons and sixty-seven hun- 
dredths, at another ; fifteen tons and six hundred and 
seven thousandths, at another. How much hay did 
he buy at the three purchases ? Ans. 23,367 T. 

6. The elevation of a certain mountain above a 
river near its base, was taken at three observations ; 
one at the base, which was foi^d to be 417 feet and 
nine hundred eighteen thousandths , higher than the 
river; one upon the side, which, was 2000 and 
elghtten thousandths above the base ; and one at the 
summit, which was 3002 and seven tenths higher than 
the place of the second observation. How mpch 
higher than the river was the summit of the moun- 
tain? Ans. 5420,636 feet. 

JSVe 1.— If Ro whole noxnbere are g^ven, the point must be 
kept at the left band of decimals, to show that they are decimals ; 
and as many I's set in the place of units as there are iCs in the 
odiuiin of tenths. 

7. What is the sum of ,94-,n-|r,018-f-,0037+ 
,90708. Ans. 1,99878. 

8. What is the sum of seven hundred and six thou- 
sandths, two thousand and seventy-three hundred-thou- 
sandths and eight hundred^nd sixttf-seventhmillionthsf 

Ans. 727597. 
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9. Add together cm mtlKon, two thousand^ nine 
Jtundrtd and fifty-five ttn-millionths^ seventeen thau^ 
sand and ten ien-milUonths^ thirty-five ten'millionthsj 
and eight hundred and ninety^eight thtrustsndths, 

Aris. 1. 

1 0. What is tftie weight of 3 bales of cotton ; the 
Ist weighing 3J9^ lb. ; the 3d, 371^ lb ; and the 3d, 
400J lb. ? 

£a;p/ana^ton.^— Change the given fractions to de- 
cimals. Ans. 1091,5 lb* 

11. What is the weight of 4 boxes of raisins* weigh* 
ing as follows : 47} lb., 54 J lb., 51 1 lb«, and 55f lb.? 

Ans. 208,925 1b. 

12. How much wood in 4 loads wbich measure'as 
follows : U, I f , f, and 1^ cords ? 

Ans. 5,35912+C. 



FEDERAL MONEY. 

tJntil 1786, pounds, shillings, pence and farthings, 
were the currency of the United States. 
' In 1786 it was enacted by Congress, that the Mo- 
ney of the United States should consist of eagles, dol- 
lars, dimes and cents as whole coins,* and tharta tenth 
part of a cent, which is imaginary, should be called 
a mill. It was also established, that the value of 
these coins should vary in the same proportion as 
simple numbers and decimal fractions. 

The general name of eagles, doilar3, dimes, cents, 
and miUs, is Federal Money. 







TABLE. 


• 


10 mills 


m. 


* make 


1 cent, 6. 


10 cents 




4C 


1 dime, d. 


10 dimes 




U 


1 dollar, D. or $. 


10 dollars 




(( 


I eagle, E. 



* Coin is rikoney stamped wi\b. a\e^ tsK<^«iR^<sci. 
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The doUmr is considered tbe uatt, and alt the less 
deDonuQatioBs decimal parts of it. The eagle is not 
iMioied in accoonts^ 6r in reading federal monej, 
the whole beii^ exj^ressed in doUars and parte of a 
dollar. 

There are particular coin» of tUfe half and quarter 
eagle, half and quarter doHar, half dime and half 
cent. The eagle, half eagle, and quarter eagle, are 

Sold coins ; the dollar, half dollar, quarter dollar, 
ime and half dime, are silver coins, and the cent 
and half cent, copper coins. 

I dime equals 10 cents, 2 dimes 30 cents, . 3 dimes 
30 cents, &c. 1 cent being a tenth of a done, is 1 
hundredth of a dollar, and 100 cents equal 1 dollar. 
From this it appears, that we express the sane thing, 
whether we say 2 dollars, 3 dimes, and 5 cents, or 
2 doHara and 25 cents. The latter method being the 
shortest, and the order in which simple numbers are 
read, is generally used* 

$5^45 may be read five dollars, six hundred forty- 
five mills, or, which is the common method, five dol- 
lars, sixty-four cents, five mills. Were the decimal 
point removed, the whole number would be read, five 
thousand, six hundred and forty-five milk, for 1 mill 
being a thousandth part of a dollar, there would be 
5 thousand mills in 5 dollars. 

Since the parts of a dollar in federal money are de- 
cimals of a dollar, all operations in federal money 
must b^ performed in the sdtne manner «a8 any mixed 
number in a decimal form. 

13. What is the sum of 25 dollars, 7 dimes, 3 
cents, and 4 mills,— 37 dollars, 1 dime, 2 cents, and 
8 mills^ — 2 dollars, 5 cents, and 9 mills, and 7 cents, 
Imill? 

Operation.. 

2 5,734 

3 7,128 
^,059 

Am. *6 4 , « * » 



t4. What is the sum of $iO,36 ; $21,09; 
$103,402; $74,008, and $87,30? 

AnB. $296,16. 

15. A man sold a quantity of grain for $37 and 
eight cents ; a load of hay for $18 and six cents ; a 
cow for $17, three cents and nine mills, and 5 barrels 
of cider for ^10, five cents and one mill. What 
was the amount of the whole. Ans. $82,23. 

16. If I pay nine dollars for a hat, thirteen dollars 
and forty-five cents for a pair of pantaloons, and 
twenty-eight dollars for a watch ; what is the cost of 
the tluee articles ? Ans. $50,45. 

17. What is the sum of $92^, $78f, $100^, and 
$lx\? Ans. $272,758+. 

18. The daily expenses of a cotton factory are as 
follows: for labour $100,27; for overseers $20,099 ; 
for light, fuel and other articles $46,90. What is 
the whole expense ? Ans. $167,269. 
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MULTIPLICATION OF DECIMAL FRACTIOifS. 

Ulustration, — It was observed, Illustraiion, page 
36, that the product must contain the multiplicand 
as many times as the multiplier contains an unit; 
and Illustration, page 145, that when the multiplier 
is a proper fraction, the product will be such a part 
of the multiplicand as the fraction is part of an unit ; 
also, in Explanation to question 16th, page 148; that 
we obtain the product of a whole number multiplied 
by a proper fraction, by multiplying by the numera- 
tor and dividing by the denominator. Every deci- 
mal is a proper fraction, therefore multiplying the 
whole number by the numerator of a decimal fra<i- 
tion, and dividing by the denominator, will give a 
correct product. Since the dienominator.to a deci- 
mal fraction is always 10, 100, 1000, &c. we have 
only to multiply by the numewitoT wv^^vdX ^^ "^ 



iniD; pbcea of figure) at ttte ri^t hand for s deci- 
mal or remainder, u ttterc ar« ciplwra in (he de- 
nomiB»tor. (See Contraction 3d and its lUuBtratioD, 
page 71.) 

Operation I. Operation 2, 

C 4 1 6 4 1 



1 ) 3 2 5 ( 3 2 OfV 
3 



In botb operations of this example, wc obtain the 
liame product ; in the first by raulbpljriog by the nu- 
merator and dividiDg by the denominafair tbe same 
as if tbe multiplier had been a Tii%ar fnctiiMi ; in the 
3d, by multiplyioe by the numerator, and pointii^ 
off tbe right band figore which is 5 teatbs, the de- 
nominator bung understood. Pointing off tbe 6 is 
tbe same as dividii^ by !0. 5 tenths &\n»\ |, and by 
examinittttbe product it will be seen tint it is just ^ 
of the multiplicand ; 320 is half of 640, aod 5 tenths 
nhalfofl. 

Miitipl^B*! by ^,V 

Operatiea. 

6 4 I The product of tbe 1 buu- 

,51 ^edth can be only (he one 

— — — hundredth p»rt of the m«!- 

6,41 tiplicand, which is faund by 

9 S , 5 mnkiplyin| by tbe 1 and 

pointii^ off tbe two r^t hand 

16.91 ^ns, or dividif^ it oy 100. 
6 is ttie <«e hundredth part of 



tJ bmdredttwis the one hundredth part of 



41. 60 hundredths equal 6 Icnths, 8o that muUipiy- 
ing by the left hand figorc of the multiplier is realljr 
multiplying by dtenlte, which gives 320,5 for a pro- 
duct, the dame as in the other example. 326,9 1 , the 
sum of the two products is the product of both 
figvres. 

Multiply 6,41 6y 51. 

Operation. 

6,41 III this example we have the 

K & 1 same figures hat not the same 

---— value as in the last. The mul- 

6 4 1 tipHeri8 51 instead of 51 hun- 

3 5 dredths, and the multiplicand 

^^ 6 and 41 hutfdredihs instead of 

3 6.9 1 641. According to Ulustra- 

tion, page 43. tne product of 
41 hundredths multiplied by 51, is the same as the 
product of 41 multiplied by 51 hundredths, w« nnist 
therefore have two decimal places as in the last ex- 
ample. It inay be shown in another manner, that 
the two right hand figures will be decimals, for once , 
1 hundredth is 1 hundredth, and once 4 tenths is 4 
tenths, 50 times 1 hundredth are 5 tenths, and the 
product expresses 5 tenths by«ettinc 4t under 5 in ^ 
the multiplier, or in tenth's place, rointing offthe 
two right hand figures is the same as dividing by 100 
the denominator of 4 1 hundredths in the multipli- 
cand. It will be seen by examining the questions in 
this division, that when one of the given numbers 
contains a decimal, by pointing oiTa number of places 
equal to the number of places in the given 
decimal, each part of the decimal product will 
be brought into the place of its^ own name by 
multiplying the same as in simple numbers. The 
number of ciphers in the denominator of any dccr>- 
mal, is equal to the number of places in the numera- 
tor, therefore multiplying as in simple numbers and ' 
pointing off as many decimal places as there are 
places in the given decimal, whether the given deci- 
mal belong to the multiplicand ot IKo\V\^\\^\^ ^^ 
produce a tree product. It teina\Tk% lo >a^%^^w\iKS', 
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many places must be pointed off for decimals when 
the multiplicand or multiplier is composed of pure 
decimals, and the reasons for the same. 

Ijct it be required to multiply /, by rJ^, 

^•^XiV^^^^rrr* ^7 multiplying the numerators 
t<^etber for a new numerator, and the denominatofs 
for a new denominator, we obtain a correct product, 
f<^r yV equal |, and ^ multiplied by ^, the product is 
I, which is equal to tVt> ^^^ i^ ^^ ^^ down ,5 and 
multiply it by ,5, as in the operation, and point off as 

many decimal places as there 
Operation. are ciphers in the product of the 

, ^ denominators, we have the 

, 5 same answer as before, the de- 

.-i— nominator being understood. 

,35 The product of the denomina- 

tors of any given decimals, will 
always have as many ciphers as there are decimal 
places in both of the numerators ; to know therefore 
how many decimal places there will be in any pro- 
duct, we must count the number of decimal places 
in the multiplicand and multiplier together. 

If both the multiplicand and multiplier are mixed 
numbers, there will be as many decimal places in 
the product as there are decimal places in both the 
given numbers, since both decimals "will produce as 
many decimal places in the product as it is com- 
posed of. 

RULE. 

Multiply as iu simple numbers, and point as many 
places of figures at the right hand gf the product for 
decimals, as thefe are decimal places in the multi- 
plicand and multiplier counted together. 

Ao/€ 2. — Great care must be taken in settings down the decimal 
point, for if it be set only one place too far to the right or left, the 
valae of the whole product will be altered ten fold. 

1 • What is the product of 347^1 , multiplied by 
6,5? Ans. 2256,15. 
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2. Multiply 43,01 by 6,04^ Prod. 259,7804. 

3. What 18 the product of two hundred and twen- 
ty-eight and sixty-jive hundredths^ multiplied by three 
and sist hundredths ? Ans. 699,669. 

4. If a yoke of oxen eat ,45 of 1 cwt. of hay in one 
•lay : how much hay will be required to keep them 
150 days? Ans. 67,5cwt.=3 T. 7,5 cwt. ' 

5. If a man build 16,6 rods of fence in one day, 
how many rods will he build in 1 1 ^ days, workipg at 
the same rate ? 

Explanation. — Change the vulgar fraction to a de- 
cimal. Ans. 190,9. 

6. What will 79 barrels of flour cost, at ^4,37 per 
barrel? 

Explanafion,'^37 cents are 37 hundredths of 1 
dollar, consequently there will be two decimal places 
in the product, that is, two places of cents. Or 
if we call the whole price of each barrel 437 
cents, which it is, the whole product will be cents, 
for the 437 cents will be placed in the product once 
for e^ch barrel. But if we divide Ihe whole number 
of cents in the product by 100, the number of ^ents 
in a dollar, the quotient will be dollars, and the re* 
mainder, if any, cents ; but the remainder will al- 
ways be the two right hand figures. Prom this it- 
appears, that when twd places of figures are pointed 
from the right of any number of cents, the figures to 
the left of the point, will be dollars, and those to the 
right of it cents. Ans. |J345,23. 

7. What cost 79,4 yards of clothe at $%se per 
'yard? .Ans. ^187,384, 

JVb/c 3. — There being one decimal plac« in the quantity and two 
in the price of a 1 yard, there wiU be three decimal places in the 
product. The three decimal places will be thousandths of a dol- 
lar, which are mills. The two left han^ de^mals are hundredths 
of a dollar, and the wl;ole decimal may be read three hundred, 
eighty-four mills, or thirty-eight cents and four mills ; for dividing 
the whole niunber qf mills by 10 the number of mills in a cent, th«fe 
quotient would be cents anc| t^^e ^'er^aifider mills, bqt'thfe two left 
hand figures W9uld form the quotientand tlie ri^t h«n<l cm ti)f 
rf maindef , 

U 
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8« What is ike product of 379765 into seventj-nine 
thouMndths? Ans. 30001,435. 

9. What co6t 118 gal. of molasses, at 28 cents 4 
mills per gal. ? Aos. ^33,51 2^ 

10. What cost 503 yards of tape^at 7 mills per 
▼ard? Ans. ^3,521. 

11. What cost 1174 lb. of hotter, at 15^ cents 
perpo«md f 

Operation. 

1 1 7,1 4 

,15 2 8 



9 3 7 12 
,23428 
5,8 5 7 
1 1,714 

$17, 898992 Ans. 

Explanation. — In most cases, when a vulgar frac- 
tion is reduced to a decimal, it is not necessary to 
carry the decimal to more than two or three places. In 
thisqoesti<Mi we carry the decimal to two places only in 
the multiplicand. The f of a centand the cents them- 
selves are decimals of a dollar ; the decimals there- 
fore obtained by reducing the f are decimals of a 
cent, and the whole multiplier decimals of a dol- 
lar. 

The decimals to the right of mills, being only 
thousandths of a mill, may be omitted* 

12. What will 26|^ barrels of cider come to at a 
dollar 27 cents and 9 mills per barrel f 

Ans. j33,676-f . 

1 3. What cost 678 yards of riband, at 1 3 cents per 
yard? Ans. ^88,14. 

14.. What is the product of nine million^ seventy^ 
one tentnillionthsy multiplied by itself? 

Ans. ,81001278005041. 
15. What is the product of }J6,50, multiplied by 
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16. What is the product of 10 dollars, eight cents 
into 9-2 cents ? Ans. ^9,273+. 

J^oU 4.— The 6 tenths of » mill are omitted. 

« 

17. What is the product of 92 cents into 8 cents ? 

Ans. Jj0,073+. 

18. Multiply 92 cents by 8 mills. 

Prod. $0,007+. 

1 9. What will 5675 feet of boards come to at JS9,75 
per thousand ? 

Operation* 
5,6 7 5 
9,7 5 



2 8 3 7 5 
3 9 7 2 5 

5 10 7 5 

• 

5 5,33125 Ans. $55,331+. 

Ea;/)/«iia<ion.— ^Boards, plank, and joist, are calcu- 
lated by the thousand. Any number of feet less than 
1000 are thousandths of 1000, and the price ipust be 
found accordingly. When we read figures denoting 
any number of feet of boards, plank, or joist, the 
decimal expression is not generally used. We say 
five thousand six hundred and seventy-five feet 
of boards ; but in finding the price we must consider 
675 feet as thousandths of 1 thousand, for $d,75 be- 
ing the price of one thousand feet, is to be taken as 
often as there are 1000 in the whole number of 
feet, and a proportional part of it for 675 feet. 

20. What is the jj-g^jj part of 100001 ? 

Ans. ,045728+- 

21. What must I receive for 10609 feet of boaras, 
at 10 dollars per thousand? Ans. $106,09. 

22. Find what 259 feet of boards will come to, 
at $12 per thousand ? Ana* ^^^X^*^* 

23. What must aship-carpentex ^wefex^SLX^^^' 
af white oak plank, at $63^ per lYious«LXv^*l 
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i24« What will 900 ft. of plank come to, at 50 doUacs 
and 45 cents per thousand ? 

Ans. 46 dollars, 40 cents and 5 mills. 

25. What will 8 feet of plank come to, at 4^70 per 
thousand ? Ans. 56 cents. 

26. What will 1009 ft. of joist amount to, at 
$9fi5^ per thousand ? 

Ans. ^933 and d^VA miHff. 

27. How many shillings m, 3 of a pound ? 

Operation. 

2 Explanaiion. — By Explanation 

,3 to question 16th, page 148, it 

was shown that multiplying a 

6,0 number by the numerator and 

dividing by the denominator, the 
quotient would equal the same part of the number as 
, was expressed by the fractioh. 20 shillings equal 
] pound, therefore multiplying 20 by 3 the numera- 
tor of the fraction, and dividing by 10 the denomina- 
tor, or pointing off the right hand figure, the quotient 
will express ue same number of shillings as ,3 of a 
pound. Ans. 6 shillings. 

> 

28. How many hours in fV of a day ? 

Ans. 7 and ,2 of an hour. 

29. In ,26 of a cord of wood, hoW many solid 
inches ? 

Explofnatum^—Fmi find the number of solid inches 
tn a cord. Ans. 57507,84. 

30. If I buy ,09 of a ton of copperas, how many 
pounds do I buy? Ans. 201,6» 

31* How many inches in ,001 of a mile ? 

Ans. 63,36. 

JVofe 5.— When the yalae of the deeimal is reqaired in severttl 
len denominations, reduce the decimal to the lowest denomination 
mentioned as directed in Role, pag^e 118, observing to multiply 
only the decimal each time. 

32. What is the value of ,^126 of a poond ? 
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Operation. 

,12 6 
2 



2 , 


5 


2 









1 


2 


6 , 


2 


4 



4 



,960 

Ans. 2 s. 6 d. 0,96 qr. 

Expltmation. — Multiplying ,126 by 20 and pointing 
off the 3 right hand figures, gives 2 s. and 52 hun- 
dredths of a shilling which i» the whole value. By 
multiplying the decimal of a shilling by 12, gives the 
value of that part of a shilling in the same manner as 
in the first part of the operation. 

33. What is the value of ,37 of a day ? 

Ans. 8 h. 52 m. 48 8. 

34. What is the value of ,0101 of a mile ? 

Ans. 3 r. 3 ft. 9,936 in. 



SUBTRACTION OF DECIMAL FRACTIONS. 

RULE. 

Place each figure of the subtrahend under one of 
its own name in the minuend. 

Subtract as in whole numbers. 

The decimal point must stand directly under those 
in the given numbers. 

Remark. — As decimals increase by 10 the same ad 
whole numbers, we must subtract in the same as 
in whole numbers. The same illustration is ap- 
plicable to the subtraction of decimals, which was 
given for the subtraction of whole numbers. (See 
page 53.) 
^ 17* 
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1. What is the difference between 659^7^^ and 
437,591 ? Ans. 222,131. 

2. If I pay G7 dollars 47 cents towards a debt of 
179 dollars 65 cents, how much of the debt remains 
unpaid? ' Ans. j( 112,18. 

3. A handed B a 10 dollar bill to pay a debt of 8 
dollars and 9 cents ; how much money must B return 
to A? Ans. ^1,91. 

4. If I pay all but |^37,093 of a debt amounting t» 
1^220,10, how much do 1 pay ? Ans. <|( 183,007. 

5. What is the difference between 4 cents, 7 mills, 
and 1 dollars ? Ans. $9j95S. 

6. If 471,972 feet of boards be sold from a pile 
consisting of three thousand, how many feet of boards 
will remain? Ans. 2528,028. 

7. Subtract nine mills from 9 dollars. 

Rem. j(8,991. 

8. What IS the difference between six thoiLsand^ 
jive hundred and seventy eight ten thousandths^ and 
ninety-three thousandths ? Ans. ,5648. 

9. What is the difference between \\\ and ^Vt ' 

Ans. 1,1157+. 

Remark. — It may be proper to observe, that in 
this, and the two preceding rules, when vulgar frac* 
tions are changed to decimals, and the operations 
performed with the decimals, some of the decimal 
figures may be different from what they would be 
were the division in reducing them continued farther. 
But if three or four places of decimals are found, 
. the difference is so small a part of an unit, that the 
error is of no consequence in most kinds of bu- 
siness* 

10. Subtract j\ from |. 

m 

f =5 ,2 2 2 2 2+, or ,2 2 2 2 2 2+ 
Vi= 9 9 0+, or ,0 9 9 9+ 



,13 13 2 ,13 13 13 

12r/?/0na/ion.— -By cart^xn^ ^h^ ^c.vnval to six 



A**' 
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places in the second part of the operation, we huve 1 
in the fifth place ; but in the first part of the opera- 
tion, in which we carry the decimal to 5 places onljj 
the figure in the fifth place is 2* 

11. What is the difference between one million 
^nd on& miliionth ? Ans. 999999,999999. 

12. An engineer wishing to-ascertain the height of 
a certain pond above a neighbouring lake, found the 
summit level of the intervening land to be 24 {t, above 
the surface of the lake, and 13,3 feet above that of 
the pond. How much higher was the surface of the 
pond than that of the lake ? Ans. 10,7 ft. 



DIVISION OF DECIMAL FRACTIONS. 

Illwtration. — In dividing decimals, or whole num- 
bers and decimals, th^ object is to find how many 
time? the divisor can be subtracted from the divi^ 
dend, or to divide the dividend into several equal 
parts. 

A decimal may be divided by a decimal, and yet 
the quotient be a whole number* 

,5 ) ,5 ( 1 If we divide 5 tenths by 5 tenths, 

5 the quotient is an unit, since 5 tenths 

— can be taken from 5 tenths once. 

>2 ) ,8 ( 4 So if we divide 8 tenths by 2 tenths, 

8 4, the quotient, is a whole number, for 

— 2 tenths can be subtracted 4 times 
jfrom 8 tenths, ' 

2,3)4,6(2 Also, the quotint of 4,6, di- 

4 6 vided by 2,3, is 2 units, since 

3 tenths can be taken 2 times 

from 6 tenths, and 2 uuite^ 1 
times {com 4 \xv\\\%. 
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2)4,8(3,4 But the qliotient of 4,8 divi- 

4 ded by 2, is a mixed number. 

' ■ I The first figure in the quo- 

8 tient is a whole number found 

8 by dividing the 4 units in the 

— dividend by 2. The next part 

of the dividend to be divided 
is only 8 tenths, and the divisor being a whole num- 
ber, is equal to 20 tenths ; therefore the divisor can- 
not be taken once from the remaining part of the di- 
vidend. If we were to set 20 tenths under the re- 
mainder, 8 tenths, the fraction /^ would express the 
remaining part of the quotient ; but /y equal y*^, the 
same number of tenths which we find by dividing in 
the common way. The product of the divisor mul- 
tiplied by the last quotient figure, must never be 
greater than that part of the dividend which we are 
dividing. The product of 2 multiplied by 4 tenths, 
is 8 tenths, which can be taken from the remaining 
part of the dividend, consequently the right hand 
figure in the quotient is a fraction. The 4 tenths 
show what part of the divisor can be taken from 8 
tenths. 

At |J2,5 per yard^ how many yards of cloth can be 
bought/or $6,75 ? 

2,5 ) 6,7 5 ( 2,7 
5 



17 5 
1 7 5 



There will be as many yards as 2,5 can be taken 
times from 6,75. The left hand figure of the quo- 
tient is a whole number. The second dividend is 1 
and 75 hundredths, a less number than the divisor, 
and only a part of the divisor can be taken from it, 
which shows that lihe next figure in the quotient will 
be a fraction. Multiplying the divisor by 7 tenths, 
produces a product of 1 and 75 hundredths, a num- 
ber just equal to that part oi tVve dvjxd^tvd which is to 
be divided the second time •, T leuVk^ mvvsX NJoet^l^x^ 
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lie the last quotient figure. Had there been another 
decimal place in the dividend, by bringing it te the 
right of hundredths, the remaining part o? the divi- 
dend must have been less than that last divided, and 
the next quotient figure must have been less than 
tenths. By a similar method of reasoning, it might 
be shown, that for every additional place in the di- 
Tidend, there would be an additional place in the 
quotient. 

In the three first examples, the decimal places iu 
the divisor and dividend arci equal, and the quotients 
whole numbers; in the two last, there is one decimal 
place more in each dividend than in the divisor, and 
•ne decimaljplace in the quotient. 

From what has bee^ shown, it appears, that when 
' the decimal places in the dividend and divisor aricf 
equal, the quotient may be a whole number, but 
when the decimal places in the dividend are the 
greatest, there will be as many decimal places in the 
quotient as the decimal places in the drvidend ar^ 
more than those in the divisor. 

' RULE. . 

Divide as inr whole numbers, and point off as manj 
places. for decimals in the quotient, as the decimal 
places in the dividend are more than those in the di- 
visor. 

1. How many times can 6,12 be taken front 
104,958? 

Operation. 
6,1 3)1 04,958(1 7>15 Ans. 
6 12 



4 
4 


3 
2 


7 5 

8 4^ 






9 18 
6 1 2 




3 6 Q 
3 6 
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Explanation. — The cipher annexed to the last re- 
mainder^ does not increase the value of the renriain- 
der, but only represents another decimal place in 
the dividend. Two decimal places are pointed off 
in the quotient, because the three given decionals, 
and the cipher annexed to the remainder, make 4 
places, two more than the number of decimal placet 
in the divisor. 

2. If a yard of cassimere cost j^^^SI, how maoj 
yards can be bought for $50,623? 

Ans. 21,91 +yards. 

3. If I sell 169,8 pounds of butter for $23,26, what 
do I receive per pound ? Ans. $0,136+. 

4. A man sells cider to the amount of $6d, at 
$1,95 per barrel ; how many barrels does he sell ? 

Ans. 33,33+. 

5. How much sugar, at 12 cents 5 mills per 
pound, can be bought for $15,50? 

Ans. 124. 

6. If a Jozen of buttons cost 75 cents, what do 
they cost a piece ? Ans, 6 cents and 2^ miHs. 

^7. What is the cost of one bushel of potatoes, if 
35 bushels cost $12 ? Ans. $0,342+. 

8. If a labourer receive $4,25 for 6 days' work, 
what is that per da^ ? Ans. $0,708+. 

9. F owes G $15,58, and is to pay him in rye at 
67 cents per bushel ; how much rye will be required 
to discharge tfie debt ? Ans. 23,25+bush. 

10. When buttons are sold at 9 cents a dozen, what 
are they a piece ? 

12), 090 (,0075 
8 4 



6 
6 



One button cost 75 ten thousandths of a dollar, or 
7^ mills. 

Explanation. — The number of cents the 12 but- 
tons cost being less than 12, the price of one button 
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is less than a cent. A cipher is set before the 9 
cents to show that the 9 cents are hundredths. Bj 
annexing a cipher to 9, the dividend becomes 90 
mills, and the first figure obtained in the quotient, is 
mills ; the second -tenths of a mill, found by annexing 
a cipher to the remaining 6 mills. 

1 3. What is the quotient of 6 divided by 126 ? 

Ans. ,048. 

14. What is the quotient of 26, divided bj 2,6 ? 

2,6) 26,0(10 Explanation. — 20 con- 

2 6 tains 2 ten times, and 6 



> contains 6 tenths, ten 

times, but dividing in the 

common way, we get only 
the figure 1 in the quotient, which is in reality 10. 

A cipher is written in the first decimal place, which 
1)eing brought down, places a cipher in the quotient, 
and the 1 is thus removed into tens place. We 
may consider the divisor 26 tenths ; then annexing a 
cipher to the dividend, that maybe called 260 tenths^ 
and the question would be, how many times can 26 
tenths be subtracted from 260 tenths. 

When the decimal places in the dividend are not 
equal to those in the divisor, they must be made 
equal by annexing ciphers, otherwise the quotient 
figures will not express their true value. 

15. If a person spend $100 in one year, what is 
that per day ? Ans. ^^0,273+. 

16. The President of the United States receives a 
salary of $i25000 a year ; how much is that per day ? 

Ans. $68,493+. 

17. A general wishes to distribute $12000 among 
bis army, consisting of 3250 men ; giving an equal 
share to each; what will each man receive ? 

Ans. $3,693+. 

18. At a dollar and seventy five cents a barrel for 
eider, bow much is that per gallon ? 

Ans, 5 cents and5+v»\Vv%x 
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19. Divide 1,656 by 1656, 

1 6 5 6 ) 1,6 5 6 ( 1 

16 5 6 Explanation. — The 

- I ■ i' ■ 1 ID tl«e dividend is the 

) thousandth part of the 
I in the divisor, and the 656 thousandths are the 1 
thousandth part of the* 656, and only a 1 thousandth 
part of the divisor can be taken from the dividend. 
The figure 1 in the quotient is the 1 thousandth part 
of an unit, and to make it express that we must pre* 
fix two ciphers* Ans. ,001. 

Ab/e. — From the last example it appears that when the namber 
of places in the quotient are not so many as what the number of de- 
cimal places in the dividend are more than those in the divisor, 
they must be made equal by p* e^xio^ ciphen. 

20. If 1 12 lb* of iron cost ^7,25 what is the cost 
of one pound? Ans. ^,064+« 

21. If I pay ^13^ for my stage fare 220 miles^ 
what do I give per mile ? 

Ans. 6 cents and l+mills- 

22. Divide 1 hundredth by 10. Quot. ,001. 

23. Divide 2 milliontlis by 1 million. 

Quot. ,000000000002, 

Promiscuous questions in Vulgar and Decimal 

Fractions. 

1 . What is the sura of |, f , ,65 and ;078 ? 

Ans. 1,839+. 

2. What is the difference between \\ and ,0179? 

Ans. ,7154+ 

3. What is the product of J of a shilling into ,2 of 
a pound f \ Ans. ,002j£. 

4. What is the quotient of ,1 1 divided by if ? 

Ans. ,83+. 

5. A gentleman gave a lot of land containing 126 
acres to two sons,— ^giving one 9 acres mope than tha 
other ; how many acres did each son receive ? 

Explanation. — There are several methods by 
i?l)ich t\m qupsfipa raay be performed. If we sub- 
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tract 9 from the whole number of acres, and divide 
the remainder by 2, the quotient would be his share, 
who has the least number of acres, and the 9 added 
to the quotient would give the other's share. - Or, if 
the whole numher of acres be divided by 2, and half 
of 9 be substracted from the quotient, the remainder 
would be the less number, and half of B added to 
half the given number of acres would be the greater 
number. Ans. One 67,5 and the other 58,5. 

6. Divide 100 into two such parts, that one shall 
be 12^ greater than the other. 

Ans. 56,25 and 43,75. 

7. If water run into a cistern at the rate of 1 5 
gallons an hour, and run out at the rate of 7^^gal- 
Ions in the same time, how much time will be re- 
quired to fill the cistern, if it contain 500 gallons? 

Ans. ^4,51 hours. 

8. For a certain pile of wood a gentleman agreed 
to give ji34,67. After measuring it, he found that 
it contained 5 C. 96 ft. ; what did the wood cost 
him a cord? Ans. |Ji6,029+. 

9. At 3| cents a foot, what will 1 2 plank come to 
which measure 56 ft. 9 in. each ? Ans, J|23,835. 

10. A merchant bought a hogshead of molasses for 
^23, and sold it for $6 more than he gave; at 
what did he sell it for per gallon ? Ans. jji0,464'. 

1 1 . A man buys a chest of tea weighing 40 lb. for 
^35 ; at what must he sell it for per pound to gain 10 
dollars on the whole? Ans. $1,12^. 

12. If two men start at the same time from differ- 
ent places, and travel towards each other, — one at 
the rate of 4 miles an hour, and the other f of ^ mile 
less ; in hoW many hours, and at what distance from 
each place, will they meet, if the distance between 
the two places be 66 miles ? 

Ans. They will meet in 9 hours — 36 miles from 
dne place and 30 from the other. 

18 
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SECTION VIII. 

PER CENT.* 
4)EFIKITIONS. 

1. Per Ccnf. implies that calculations are made bj 
the hundred. 

2. Rate Per Cent, specifies the particular number of 
Units calculated on 100. 

3. Interest is a ram of money given by a debtor to 
a creditor as a reward for the use of money^ 

4* Primeval is the money on which interest is. cal- 
culated. . 

5. Amount is the sum of the principal and inte- 
rest. 

6. Commission is money paid to an agent for trans- 
acting business for another. 

7. Discount is so much per cent, to be deducted 
from any given sum of money. 

S^ Insurance is a contract by which one person 
agrees to pay another the value of property when 
lost at sea, destroyed by fire, or in any other manner 
mentioned in the contract, for a certain per cent, paid 
the insurer by the insured.! 

9. Premium is the sum of money paid the insurer 
by the insured. 

10. Duties are certain sums of money paid to go- 
vernment by importers of goods, wares, merchan- 
dize, &c. ^ 

1 1. Par is a word denoting that money, or stock, 
/is worth its nominal value;. 

12. Stock is agenemi term for the capitals of trad-^ 
' ing companies, or a fund established by law. 

6 per cent, is 6 cents calculated for 100 cents, 6 
dollars for 100 dollars, 6 shillings for 100 shillings, 

** Per signifies by. Cent, is fro^i the Latin word centum mean- 
.ing 1 hundred. 

•+ Insurance is generally made bj corporate oompanies. 
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6 pounds ibr 100 poands^^. 5 per cen{« is 5 c^nts 
calculated for 100 cents,. 5 dollars for 100 dollars, 5 
pence for 100 pence, &c. * 

Intet^st, discount, commission, premiums, and ge- 
nerally, duties, are calculated bj the hundred. 

To find the cammitsion and premium on any sum of 
money ^--'^Isoto find the interest oh any sum for 
1 year, 

RULE. 

Multiply the given sum by the Yale per cent. 

JVb/e 1. — When interest ia meDtioned at so iavL%k per cent, it is 
always understood for one year unless otherwise stated in the 
question. 

1. What is the interest of $126, at 6 per cent. ?* 

Operation. 
13 6 ///ti5lra(«on.— -At 6 .per cent* 

> 6 6 cents is the interest for 1 00 

■ ~ | ^" t?witH,^orT dollar, lorohe year, 

$7,5 6 Ans. and multiplying the number of 

dollars by 6 cents, the product 
contains 6 cents once for each dollar in the multipli- 
cand, (See Proof and Illustration, page 48,) conse- 
quently^ the product must 1^ the interest of tibe num- 
ber of dollars multiplied. In the operation of ques- 
tion 1st, we multiply by 6 hundredths of a dollar, the 
product must therefore be divided by the denomina- 
tor 100, which is effected by pointing off* the two 
right hand figures, (See Illustration, page 1 89,) 7 
must therefore be dollars and 5€, hundredths of a 
dollar, that is, cents; 756 cents contain 6 cents as 
many times as there are dollars in 1 26, and is the in- 
terest for 1 year. ' 

2. What is the interest of $560, at 6 per cent, f 

Ans. $33,60. 

* The rate percent, by which interest may be taken is establis#^ 
ed by the State Legiislatures, and id most of the Statw is 6 pet 
eent. In New- York it is 7 per ctiit» 



« 
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3. Compote tfie interest on ^lOM, mt 6" per cent* ? 

Ads. f6O,00. 

4. ]Vfaat is the interest of |105, at 7 per cent.f 

Ans. $7,35. 

5. What is the interest of 67 dollars and 67 cent^ 
at 6 per cent. 2 

e 7 ,6 7 Exptanaiimi, — ^The in- 

,0 6 teiest of 1 cent can be 

— only 100th part of ttie in- 

|4 , 6 2 terest of a dollar. By 

pointing off four decimal 
places instead of two, we lessen tfie Talae of each 
figure 100 times. 

6. What is the interest of $720,60, at 5 per cent,? 

Ans. |36,03. 

7. What is the interest of |129,35,at 7 per cent.? 

Ans. $9,054+. 

8. What would be the commission on the sale of 

goods to the SfflOunt of $4820, at 3 per cent. ? 

Ans. $144,60. 

9. If an a^ent sell goods to the amount of $1350 
on a commission of 4| per cent, what must be re^ 
Cjeive? 

£a:j»/aiui/um— 4| per cent, equal ,045. 



2)125 
, 4i 


12 5 
,04 5 


5 
6 2 5 


6 2 5 
4 9 


Ans. $5 6,2 5 


$5 6,2 5 Aas 



10. A merchant in Boston paid 1000 dollars fof 
a quantity of hats. After sending them to Philadel* 
phta he employed a merchant of that city as agent, 
4irbo sold them for ^1250,50, and was to receive a 
commission of 2| per cent, on the original cosU 
What did he receive ? Ans. |527,50* 



II. l¥hat is the premhim on ^13756 insured, at 
4 per cent. ? Ans. ^510,24. 

13« An insurance company in New-Tork insurfrd 
a ship's cargo, valued at ^1 10217,69, for 4^ per cent. 
Soon after me vessel sailed, a violent storm, induced 
the owner to apply to the same company for insur- 
ance upon the vessel, which was valued at j(ld005, 
and insured at 1 7} per cent. What premium did the . 
owner pay for insurance on vessel and cargo ^ 

Ans. ^f2733,I0+. 

13. What IS the premium on a ship's cargo, 
invoiced dt $\ 5000, at 3^ per cent ? 

Aiis. <|(375. 

14. What is the premium for insuring a house 
against fire, valued at |(1 129, at 1 per cent. ? 

Ans. jt 11, 29. 

JV*o/« 2.— Insurance on building;! is made lor a speciiSed time. 
The premiums are ealcdlateid on an annual per cent. 

15. A gentleman obtained insurance upon his 
buildings, valued at j^OOO, for ^ per cent*, and 
upon his furniture, valued at j(1200,18, for | per 
cent, ; what was the sum of both premiums ? 

Ans. $14,50+. 

16. What premium must be given for insuring a 
stock of goods against fire, at If per cent*, if me 
goods are valued at $7010,95? 

Ans. $90,14+. 

17. The machinery in a cotton factory was valued 
at $45^000. On | of this ^um insurance was' made 
for 1^ per cent., and on the remainder for 1| per cent. 
What was the premium on the whole ? 

Ans. $637,50. 
Duties are computed on some kinds of goods at 
certain rates per cent, ad valorem ; on other kindl^ 
at a certain rate for a particular weight or measure, 
as a ton, pound, gallon, or yard, &c. [Ad valorem 
implies that a certain per cent, on the cost is to be 
added before the duties are computed.] 

18 * 
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If 10 per cent, of tbe actual cost is to be added to 
the invoice* before the duties are computed^ we maj 
increase the invoice or tiie rate by ^^ of itself for we 
shall obtain the same result, whether we augment 
the multiplicand or multiplier, if we increase either 
bjr the sime part of itself. 5 is ^^ part of 50, and 
55X10=550; but^Vo^ l^is 1, and 50X lt=550; 
the same product. 

18. What is the duty on a quantity of wine, the 
invoice of which is ^3600, at 40 per cent., if the in- 
voice be raised 10 per cent. ? 

Explanalian. — j\ part of 3600, is 260, and 260 
added to 2600, maikes $2860, the sum on which the 
duties are to be reckoned. ^860x40 percent, 
gives $1 144, the answer or duty on 286Q, at 40 per 
cent. 

10 per cent, on 40 per cent, is 4 per cent., which 
added lo .the given rate makes 44 per cent. Multi- 
plying 4^2600 by 44 per cent, gives ;^1144the same 
amount of duty as before. The duty on the wine is 
actually 44 per cent. 

19. What is the duty on 25 chests of tea, which 
cost $IS each, at 50 per cent., if the invoice be in- 
creased 20 per cent. 

Explanation* — ^0 per cent, of 50, the rate of duty 
is 10 per cent. The actual per cent, on the cost-of 
the tea is 60 per cent. Ans. $240. 

20. What is the whole cost of a lot of books^ the 
invoice of which is $743,66, at 15 per cent., raising 
the invoice 10 percent. ? Ans. $866,36 + . 

21. By what per cent, mast the actual cost of goods 
be multiplied, when the rate of duty is 43 per cent^. 
^d the invoice is to be increased 20 per cent. 2 

,4 3 ,4 3 

,2 ,0 8 6 



,0860 ,516 Ans. 

* Catalogue of the several articles which ibake up a vcseKe 
of/^. Jt ia here used to denote the cost of the ear^. 



. r>-. 



%--^ 



CI|NT. 211 

22. By what pejp^^wt; must the cost of gpoods be 
multiplied to obtam flSl^ duty, when the rate of duty 
is 3 1 ^ per cent^^ and 1 per cent, is to be added to the 
invoice ? . Ans. ,3465* 

23. A merchant in Philadelphia imported a 
quantity of sal tpetire, for which he paid $6€i^ exclu- 
sive of freight, which was ^206. What was the 
whole cost of the saltpetre after paying a duty of 8 j^, 
or ,0825 per cent. ^ 

Explanation. — The cost of freight must be add- 
ed before the duties are cast. - 

Ans. 764,24|. 

24. Bought a lot of books, the price of which was 
1^127,09 ; but for cash a discount of 30 per cent, was 
made.. What was the real cost of the books. 

Explanatwiu — 30 cents for each dollar of the price 
is to be subtracted. Ans. ^88,963. 

25. A bought of B 28 bushels of peas at ^1,07 per 
bushel ; but proving not so good' as was expected, B 
agreed to make a discount of 7 per cent. ; what did A 
pay ? Ans. ;^27,86+. 

26. What is the discount on $762,999, at \ per . 
cent. ? Ans. ^1,907+. 

27. Bought a quantity of bibles, for which the 
seller charged $1,10 a piece, but made a discount of 
\ for money down ; what was paid a piece ? 

Ans. 1^0,73+. 

28. If 537 poui^ds of ginger are sold for $53,70, 
what would it be a pound if 2| per cent, discount were 
made ? Ans. $0,097+. 

JVo/c3.— The valu^ of slqck is variable. When 100 dollars oT^ 
stock are wortli 100 dollars in money, the stock is said to be at par ; 
when worth more, to be above par ; when less, below par. 

If 100 dollars in^tock are worth 105 dollars in moriey, the value 
of the stock is 105 per cent, but if worth only 95 dollars, the value 
is 95 per cent. The shortest tpethod of finding: the real value 
of any g^iven amount of stock, is to multiply the given stock by its 
value per Cent. 
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29. What is the^valae of ^13450 Uofted States^ 

bank stock, at ITS per cent. ? 

* • ■ 

Explanation. — 112 per cent, is 1 dollar and IS 
•ents, that is, 1 dollar of stock is worth 1 dollar and^ 
12 cenii in money. 1 dollar being an unit doe3 not 
alter the value of the multiplicand, as may be seen in 
the third product, which is placed 'by the common 
method of multiplying to the left of the decimal 
point. 
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4 6 








$ I 3 9 4 4, Ans. 

The answer must contain the given stock, and 12 
cents for each dollar in tiate ei ven stock. This is ob- 
tained by multiplying by the 1 dollar and 12 cents, 
since 12 cents are placed in the product for each unit 
in the multiplicand. Or, 1 2 cents are y^^ of a dollar, 
and according to Illus. page 189, and Expl. page 1 93, 
multiplying by tVV) the product will be the same 
part of the multiplicand that ^Vt ^^^ o{ a dollar. 

30. What is the value of ^101 of stock, at 90 per 

cent. I 

^^ ^ 

ExplanatioHm — The real value of the stock can be 

only such a partof^lOl that 90 cents are of a dollar; 
and the product will express that part by multiply- 
ing by 90 cents the numerator, and pointing off two 
places at the right hand for decimals, or cents, 
which is dividing by 100 the denominator. 

Ans. ^90,90. 

31. What is the value of 1^7625 United States 
bank stock, at 104| per cent. ? 

Ans. 1^7987,1 87+ r 
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32. If I invest $6000 in a common Stock, and th<& 
stock fall 2} per cent., what would my share be worth? 

Ans* $^865. 

33. A booght 3 shares of stock for $625^&^, after 
Ihe^ purchase the stock fell 3| per cent i what was 
A'sloss? Ans. ^0)85. 

Jiote 4.^ When interest is required fof 2, 3, 4, &c. years, moltr- 
plying the interest for one year by the number of years must gite it, 
fer the product will contain the multiplicand, which is the interest 
lor one year, as many times aa there are years in the multi- 
plier. 

34. What is the interest of $127 for 2 years, at 5 
percent.? Ans. $12,70. 

35. What is the interest of $1703,78 for 3 year*, 
at 6 per cent. ? Ans. $306,68+. 

36. What is the interest of $21 for 4 years, at 7 
per cent. ? Ans. $5,88. 

37. What is the amount of $700,50 for 6 years at 
6 per cent. ? 

See definition 5yQecU S. Ans. $95i,(Id. 

38. What is the interest of 91 cents and 3 mills 
for 5 years, at 8 per cent. ? Ans. $0,365+. 

39* What is the amount of two hundred thirty- 
two dollars and seven cents for 3 years, at 5} per 
cent. ? 

Ans. Two hundred sixty-eight dollars, sixty-two 
cents and Irffv mills. 

40. What is the amount of $1019,17 for 3 yeara, 
at5percent.? Ans. $1172,045+. 

Note 5. — When interest is cast at 6 per cent., it is 6 
per cent, for 12 months, which is 1 per cent, for 2 
months ; the per cent, for 1 month must therefore be 
T> ^^ A P®r cent. ; for 3 months, 1 1, or 1,5 per 
cent. ; for 4 months, 2 per cent., &c. It thus appears 
that when the rate is 6 per cent, for 12 months, 
the rate of any time will be half of the number of 
months. 
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jRemarilr.-— ^, is Ac. per cent., used in reference to 
Federal meney, is i, i, &c. of 1 cent or ^iv of a dol- 
lar ^ therefore when we maltiply by a part of one per 
cent., if the place of tenths and handredths are not 
sopptted with ciphers, there m«8t be two more deci- 
mal places in tiie product than those in the oiultiplier 
and multiplicand. 

41. What is the interest of $720 for 8 months, at 
9 per cent ? 

7 2 

,0 4 



$28,80 Ans. 

42. What is the interest of $1005,50 for 1 ] months, 
at $ per cent. ? 

1 5 ,5 
,0 5 5 

\ ' 

5 27 6 
5 3 7 S 

r 

$55, 3 0250 Ans. 

The per cent, for 1 months is 5, and for 1 month, 6 

tenths of I per cetU. 

43. What is the interest of $326,54 for 1 3 months, 
ate percent.? Ans. $21,16+. 

44. What is the interest for 74 cents for 1 year 

and 5 months, at 6 per cent. ? 

^ Ans. $0,062+. 

45. Whatis the amount of $100,10 for 14 months, 
«t 6 per cent. ? Ans. $1 0,807. 

jvi/«.6— tV of ^^ " 3^' *^T ^^y** ^ ^^^ *^ 

Calendar months in a year, except February, hare 
either 30 or 31 days, in casting interest on small 
i^ums, it will be sufficiently accurate to call each 
month 30 dayst 6 days are y\ of 60, since 60 cow- 
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iains ten 6^8; therefore diirtding any isumber of 
days less than 60 by 6, Hie quotient will be at: 
deciipal of 1 per ce^nt., ojr the per cent, for tlte 
days. 

The most convenient method of finding the per 
cent, for any number of months and days^ is to add 
30 days for the odd month (if any) to the gii^en num* 
ber of days ; divide the sum by 6, and annex the 
quotient to half the even number of months, 
which^ will give the per cent, for the given months 
and daysa 

46. What is the interest for 69 dollars and 27 
cents for 9 months and 24 days, at 6 per cent* ? 

» 

6 9,2 7 

5 4 9 Explanation, — The per 

cent, for 8 months is 4, and 



6 2 3 4 3 for the odd month and 24 

7' 7 8 days, or 54 days, is ^^ of 1 

per cent. ; or in other words. 



3,39423 the per cent, for the whole 

time is 4 cents and 9 mills. 
Ans. $3,394+. 
The student will find little difficulty in ascertain- 
ing the per cent, for any months and days, when he 
reflects that the per cent, for two oqioiiths is 1 per 
cent., and for every 6 days 1 mill. 

47. What is the interest of |Jill7 for 15 months 
and 15 days, at 6 percent. ? Ans. g9,067+. 

48. A note of jJ121 was given January 3, 1825, 
and paid January 15, 1826. The interest was cast 
at 6 per cent. ; what was due on the note at the time 
of settlement ? 

For finding the time, see Explanation, page 107. 

Ans. Ji 128,502. 

49. b gave a note for 200 dollars and 98 cents, 
July 7, 1823, and paid it July 1, 1825; what was 
the interest on said note at 6 per cent. ? 
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50. A mercbant boQ^t goods to the dtnoimt of 
$^7 5 J January 31, ltt94, for which he gave his note 
on interest after 90 days. What was there due on 
said note, August 1, 1836, allowing interest at 6 per 
cent.? Ads. ^1106,625^ 

51 . What is the interest of ^1 33 for 8 months and 
1 5 days^ at 5 per cent^ ? 

1 3 3 

,042* Explanation. !J4,6525 

is the interest at 6 per 

6 6 5 cent., and | part of the in- 

2 6 6 terest at ^ per cent., which 

5 3 2 is 94 cents and 2 mills, is 

the interest at 1 per cent., 



G ) 5y^ 5 2 5 therefore the difference 

,9 4 2 between |g5,6525 and $0,- 

9420 is the interest at 5 

^4,7 1 5 Ans. per cent. Had the inte- 
rest been 4 per cent., twice 
the interest at 1 per cent., or |> at 6 per cent., should 
have been subtracted. When the interest is more 
than 6 per cent., take corresponding parts and add 
them. ' 

52. What is the interest of 26 cents for 7 months 
and 29 days, at 7 per cCnU ? 

Explanation. — When there is a remainder in tak- 
ing | of the days, it will not be necessary to carry 
the decimal farther than hundredths of one per cent ? 

Ans. $0,Q124-. 

53. A gave a note April 27, 1824, for JJIOO, at 8 
^er cent, interest, with the following condition^ — that 
if the note were paid within 1 i years, the rate should 
be reduced to 6 per cent. The note was paid Jan- 
uary 30, 1826 ; what was due on the note at that 
time? Ans. ^114,066+. 
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54. What is the interest of $3S for 8 months, at6 
percent.? 

3 8 
, 6 



is md.=3=^ of a year 2,28 interest for 1 year. 
# mo. =^ of a year, or 1 , 1 4 interest for 6 months. 
1 of 6 months 3 8 interest for 2 months. 



$1,5 2 interest for 8 months* 

Explanation. — The ittterestfor one year is ^2,28. 
S months equal |, and 2 months | of a year, there- 
fore I and } of ^2,28 added together, is the interest 
for 8 months. 

5^. What is the interest of ^70,09 for 11 months 
1 5 days, at 4 per cent. ? 



70^09 
,04 



6*mo.=^ of a year 

4 mo.=^ of a year 

1 mo«=^ of 4 mo. 

15days==^ of 1 mo. 



2,8036 interest for 1 year. 

1,4018 interest for 6 months* 
,9345 interest for 4 months. 
,2336 intei'est for 1 month* 
,1 168 interest for 15 days. 

}2,6867in.forllmo.andl5d« 



Explanation. — ^0,9345 is the interest for 4 months, 
and ^0,2336 interest for 1 month. 15 days equal | 
of a month, therefore | of ^0,233618 the interest for 
15 days. 

56. What is the interest of ^62,25 for 3 year*, 
1 1 months and 21 days ? 

1S> 
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,06 



3,7330 
3 



6 ino.= j of 3 years 1 1,2050 interest for 3 years. 

3ino.=i of6 mo. 1,C675^ 

1 mo. =4- of 3 mo- ,9337 1. . , /. -- 
V ^ i *u otto /^interest for 11 mo. 

1 mo.=l month ,3112 f 

15days=iof 1 mo. ,3I12J 

5 day8=|^ of 15 days ,1556"^ 

I day=| of 5 days ,0518 ^interest for 21 days. 

.0103J ♦ 

jjl 4,8463 in. for 3 y . 1 1 mo. 2 1 d. 

Explanation. — When the months are not u single 
part of a year, that is, when the numerator is more 
than one, the most ready course is to take a number 
of months which will form a single part, as in the 
last question. Observe the same method when the 
days are not a single part of a month. 

57. What is the interest of jjl,07 for 2 years. 

7 months and 9 days, at 4^ per cent. ? 

Ans. $0,107+. 
>58. W gave his note June 15, 1823, for 1200 dol- 
lars, at 5 per cent, interest. The note was payable 
in 15 months from date ; but W wishing to defer the 
pagrment, agreed to add 2^ per cent, to the rate of 
interest from the time the note was due until pay- 
ment was made. What was the amount of the note 
May 2, 1826, when payment was made ? 

Ans. $1421,75. 
59. What is the interest on a note of jJ17,I8, at 
5 per cent., dated January 2, 1826, and paid Februa- 
ry 25th, in the same year ? Ans. 0,1 26+. 

As the exact interest is not found by the two pre- 
ceding methods, we shall now examine a method by 
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Which the interest may be found with a greater de- 
gree of accuracy. 

60. What is the interest of jj[35,249 from January; 
I, 1825^ to June 1 5, of the same year, at 5 per cent. ? 

2 5,249 
,0 5 





1 , 
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4 
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8 










,57315230 

Ans. $Oj57S+. 

Explanation. — The time is 5 months and 14 days, 
(not reckoning the day of settlement.) If we multi- 
ply 30 by the number of months, and add 14, the 
whole number of days thus found is 164, which is one 
day short of the true time. In most.cases by adding 
I'day for 2 months, the time will be found within 1 
day, — always within 2 days, — and frequentiy the ex- 
act time. By adding two days in this question, the 
time is 1 day too much, but the sum is so small that 
the error is but a little more than 2 mills. j(l,S6245 
is the interest for 1 yiear, the interest for the given 
time must be ^|| of the same, therefore multiplying 
the interest for 1 year by 166, and dividing by 365, 
the quotient will be the interest required; but if we 
change ^|f to a decimal, we find ,454 which is near- 
ly equal to Iff, consequently multiplying the inte- 
rest for one^year by ,454, and pointing off three more 
places of decimals, the product must be the same 
part of the interest for one year, that the multiplier 
is part of an unit or 1 year. (See Illustration, page 
148.) 

61. What is the interest of ^18 for 10 months, 
-23 days, at 4 per cent* ? 

Th& time w |f | o/ a year. Ans. $0,646 -V • 
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63. Ifhat is the interest on a note of ^96 tor S 
years, 8 months, at 5 per cent* ? Ans. || 13,806. 

63. What is^the interest of 10 cents for 1 Y. 7 mo. 
38d.at7per4:ent? Ans. ^0,011+. 

64. What is the interest of ^500 for 95 days, at 
6 per cent. ? Ans. |{2,04. 

65. At 12 per cent., what will be the interest of 
|40 for 1 month and 20 days? Ans. $0,657 -{-. 

66. What is tlie amount of ^9 from Fehraary 29, 

1824, to December 23 of the same year, at 5\ p^ 
cent, interest ? Ans. {9,403-(-«. 

JVble 7.— It win oot be neeeMury generally, to carry the deci; 
mal of the days farther than to 3 places ; but if g;reater accuracy be 
required, they may be carried to 4 or 5 placet. 

In the following 4 questions the exact time is 
found. 

67. What is the interest on a note of {47Q,06, datv 
9d November 19, 1823^ and paid June 16,, 1826, at 
6 per c^nt. ? 

Explanation, — It is 2 years from November 1 9/ 

1 823, to November 1 9, 1 825. From November 1 9> 

1825, to June 16, 1826, there are 209 days — count- 
ing 11 in Nov., 31 in Dec, 31 in Jan., 38- in Feb., 
31 in Mardiy^O in April, 31 in May, and 16 in June. 
,572 of k year equal 209 days, and 2,572 years is the 
multiplier, by which the interest for one year must 
b^ multiplied. 

Ans. ^72,539+. 

68. What is the interest of a note of ^1100,50 
dated October 21, 1824, and paid Sept. 20, 1826, at 
4 J per cent. ? Ans. -1^^4,8354-, 

69. A gave his note of 725 dollars, August 21, 

1824, to be on interest after 60 days, at 6 per cent- 
What was due on the note, Sept. 21,1 826 ? 

' Ans. $806,157+. 

70. What is the interest of $29 from May 3, 1 824, 
to July 4, 1 825, at 5f per cent ? 

Ans. $1,9224-* 



UmarAt—We have explained 3 methods of find- 
{ng interest, Vhen the time comprises a part of a 
year. ^ 

The three following ruleis contain directions for 
finding interest, derived from those explanations. 

RULE 1. 

When the rate is 6 per cent; for 1 year, find the 
per cent* for the given time by annexing j- of the 
days contained in the odd months (if any,) and the 
given days to half the even number of months, and 
multiply the principal by the same. 

Note 8. — When the per cent, is any other than 
6, add or subtract \ for every one the given per cent, 
is more or less than 6. If the per cent, be 5, subtract 
il if4,fj if7,addi,&c. 

RULE 2. 

Multiply the interest for one year by the number 
of years, and add such a part of the interest for one 
year as the months and days are parts of a year. 

J^ott 9. — Parts of the interest for any namber of years, maybe 
taken for the interest of months and days, by observiag what part 
ofthe number of years the months and days are. 

RULE 3*. 

Reduce all the time less than a year to the deci- 
mal of a year, and annex the decimal to the number 
of years ; then multiply the interest for one year by 
the mixed number thus found, or by the decimal, if 
there be no years. 

Horn to find the interest for days ^nty^ estimating the 

year at 360 days. 

Estimating the year at 360 days agreeably to Note 
6, Section 8, the per cent, for 6 days is 1 tenth of 1 
per cent.,— that is, I mill, when the given rate is 6; 
therefore, multiplyiDg the principal by a^ many mlU& 

19 * 
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as there are 6^8 in the number of day?, gives tbe in- 
terest. 

'71. What 18 the interest of 22 dollars for 24 days, 
at 6 per cent. ? Ans. 8 cents, 8 mills. 

72. What is the interest of 57 dollars 24 cents for 
27 days, ati 6 per cent. ? 

Ans. 25 cents 7+mills* 
73- What is the interest o($2^10 for 25 days, at 
6 per cent; ? Ans. |^0,008 + . 

74. What is the interest of Id dollars for 59 days, 
at 5 percent. ? Ans. 8 cents and 1 +RiilJ. 

To&tkd ihfi interest on notes when partial payments art 

made^ 

Cast the interest on the Hrhole note from the date 
to the time a settlement is made, and add the interest 
to the principal. • Then compute the interest on 
each endorsement from the time it was made to the 
time of settlement, and add tbe interest to the en- 
dorsementk Add the amount of all the endorsements 
together, and subtract the sum from the amount of 
the whole note, the remainder will show what is still 
due.* 

75. A note of ^1 37, was datfed July 7, 1 825, and 
paid June 14, 1826. January 2, 1826, an endorse- 
ment of j^38 was made ; what was due when the 
note was paid,, interest at 6 per cent. ? 

Ans. $105^668+-. 

Illustration. — The design of the preceding rule fs, 
that the partial payment or endorsement is to pay so 
much of the principal^ and to stop the interest on< an 
eqi^l sum. By computing interest on the whole note 
after a part of it is paid, the interest computed on tlie 
part paid, is not due ; but by computing the interest 
upon an equal sum for the remaining time, and sub- 

♦ Tlie interest in tbe examples \uii9l«» ^\* txA% \a ^«ajft\iXs^>^. 
Sale3dt pagpe 221. 
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tractingflhe amount from the amoant of the whole 
note, just balances the excess of interest found oi> 
the note, and also lessens the note by a sum equal to 
&e payment. 

76. A note of 1^546,60, was dated December 25, 

1823, on which were the following endorsements : 
January 3, 1825, ^110, and August 4, 182^,^20,50; 
what was due July 31, 1826, allowing interest at 6 
per cent, ? ' Ans. ^489,737. 

77. A merchant bought goods to the amount of a 
thousand dollars, and gave his note, dated Jan. 1, 

1824, on interest after todays. Six months after 
the date of the note, he pslid |^560 ; and five 
months after the first payment, he paid 406 dollars. 
What was due August 23, 1826, computing interest 
at 6 per cent. ? Ans. {63,525+. 

78. A bought a horse for seventy-five dollars, and 
paid two-fifths at the time. The remainder he paid 
in fifteen dollar payments, and the interest, on the 
whole, at four and three-fourths per cent., at the - 
last payment. The time intervening between the 
payments was 30 days. What was the last payment ? 

Ans. 1^15,351 + . 

79. A note of {1200^67, at 7 per cent, interest, 
was dated November 7, 1823, on which the follow- 
ing partial payments were made : 

April 6, 1824, |J371,22, 

January 3, 1825, |l97,00, 
November 14, 1825, |J469,35. 

What was due July 4, 1826,^ and what part was in- 
terest ? 

Ans \ '^^^ ®""™ ^"^' ^286,405-f , 

* ^ of which jjl 23,305+ was interest. 

Remark* — The methods of computing interest ote 
notes when partial payments are made, vary in diffe- 
rent sections of the country. The student, however, 
will find little difficulty in computing^ iiitet«&\.V$^ «n^ 
method, after he has accpiirod a tt\OTO\\^\wiWw\^^'^ 
ef the general principles. 
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-COMPOUND INTEREST. 

Interest is compounded when the interest on the 
principal for one year, or the time agreed upon, is 
added to the principal, and the interest east od the 
sum for another period of time- 
Compound interest is not sanctioned hy law, but 
is frequentlj computed by the consent of the parties 
concerned. There is no difference between the 
methods of castii^ compound interest and simple, 
except adding the interest at the end of a specified 
time, and making the sum a new principal for another 
period of time. If no particular agreement is mtde, 
the interest is generally added ta the principal at the 
Qod of each year. 

SO, What is the amount of a hundred and ten dol- 
lars, for four years, at six per cent., compound in- 
terest* Operation. 

110 
,0 6 



6,60 interest for the 1st year. 
1 1 0, 



116,60 principal for the 2d year. 
,0 6 



6,9 9 6 interest for the 2d year. 
I 1 6,6 



12 3,596 principal for the 3d year. 
,0 6 



7,41576 interest for the 3d year. 
1 23,5 9 6 



13 1,01 ] principal for the 4th year. 
,0 6 



7 ,8 6 6 6 interest for the 4th year^ 
1 3 1 ,0 1 1 



01 3 8fB7 1 amouut for 4 ^ewt. 
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Th)e decimals 5f t mill are omitted^ 
8K What is the compoand interest of {409,55^ 
fbr 3 years, at 5 per cent. ? 

TAetn/cre^i »i/i e^tm/ ^Ae difference behoeen the 
whole amount and the given sum* 

Ans. ^64,552+. 

82. What is the amount of ji 11 7,06 forS Y. 5 m(K 
1 9 da js, at 6 per cent, compound interest ? 

• Ans, jj^l 35,22. 

83. What was the amount of a note of.f^lOQS, Oct^ 
1, 1 826 j bearing date Dec. 12, 1823, at 5|per centr 
compound interest ? Ans. ^1167,973+. 



PROMISCUOUS QUESTIONS IN PER CENT. 

1. Estimating the year at 360 days, what is the 
percent^ for each of the following periods of time^ 
when the per cent, for a year is 6 ; 7 iiays, 1 7 days, 
28 days, 1 month and 5 days^ 2 li^onths and 19 days, 
7 months and 1 6 days ? (S^ Note 6, Sect. 8.) 

Answers,--,001 1 6+^— ,00283+)— ,00466 +, 

—,00583+,— ,01316+,— ,03766+. 

2. At ^ j)er cent, for one year, what is the per cent. 

for 34 days, estimating the year at 365 days ? 

34 days equal ^^j of ayeafi- The per cenf., there- 
fore^f%r 34 day s is ^y^ of & per cent.^ mhichis ||| of 
1 per cent.^ or changed to a aedma/— ,00558+. 

3; If the percent, for 365 days be 5, what would 
be the per cent* from Jan«, 1, to June 17,6f the same 
year ? Ans. ,02287+. 

' 4« A man bought a quantity of cotton for 800 dol- 
lars, and sold it so as to gain 9 per cent. For how 
much was the cotton sold ? 

Explanation. — He gained \f cents on each dollar 



of the purchase monej, consequently, multiplying 
800 by 9 cents, the product will be the gaiin. 

Ans. ^872. 

5. A boys a quantity of rice for ^179,56; for what 
must he sell it to gain 1 1 per cent. ? 

Ans. 1 199,3 11+. 

6. A merchant buys 117 hats for 4^325; at what 
must he sell llie hats a piece to gain 12 per cent. ? 

325 times IS cents added to 325 dollars, will be tht 
amount for w/dch he sells the whole, 

Ans. ^3,111+. 

7. If I pay 16 cents a pound for 137 lb. of butter, 
what must I sell the whole for, to gain 1 5 per cent. ? 

Ans. ^25,208. 

8. H bought a quantity of cambrick for 1 31 dollars, 
and sold it for 4^157 ; what did he gain per cent. ? 

Explanation. — The difference between what he 
gave and what he received, is the whole gain, and 
the whole gain divided by the number of mllaUB he 
gave, will show what was gained on each dollar, 
which will be the per cent. 157 — 13l3s26 the 
whole gain ; and the per cent* is the quotient of 26 
divicfed by 121. -^ 

The per«cent. may, .be expressed by a fraction 
thus, jVy of a dollar, which reduced to a decimal 
equals 4^0, 198-^ the answer. « 

• ■* 

9. A merchant bought a quantity of salt on board 
of a vessel for 41 cents per bushel, and paid 2 cents 
per bushel lor truckage. He sold 'the salt /or 57^ 
cents per bushel ; what did he gain per cent. ? 

Ans. ,3372+. 

1 0. A man bought an ox for 39 dollars, and sold it 
for 38| ; what did he lose per cent. ? 

When the price given is dollars, and the difference 
hetween the giving and seliing price is cents, the price 
given must be reduced to cen4s by adding two ciphers^ 
The loss per cent, in th6 last question is ^ffjf or. 
,0128Hr^^e answer. 
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PER CENT. 2iy 

JVq/€ 10.— The differftoce between the cent of n«y qaantitf^and 
the price for which the same qaantily is sold, divided by the cost^ 
will give the per cent. g;ained or lost, whethei; the price for which 
the quantity is bought and sold, be dollars or cents. 

If 2 dollars be divided by 10 doUsnrs, the quotient is 2 dimes, or 
20 cents, — that i?, 20 cents, or 20 per cent, oii each dollar in the di- 
visor. The quotient of 2 cents divided by tO cents, is 2 mills, — 
that is, 2 mills for each cent in the divisor; but if we multiply the 
divisor^lO cents, by 100, and 2 cents the dividend by 100, the quo- 
tient will be the same as in the other example ; .2 mills, therefore, > 
gained or lost on 1 cent is the same per cent., as 20 cents |;ained or 
lost on 1 dollar. , 

11. Pbuys 8000 pounds of tobacco for $350, 
and pays cash for |* For the remainder he gives 
a note payable in 6 months, on interest at 6 per cent, 
after 30 days. For what must he sell the tobacco 
per pound to gain 25 ptr cent. ? 

Ans. 13 cents and 4-4-mills. 

12. A merchant bought 3 T* 4 cwt. of iron, June 
21, 1825, for 5 dollars 25 cents per hundred, and 

. sold it Dec. 6, following, for 6f dollars per cwt. He 
paid 1\ per cent, for the use of the purchase money ; 
what did he gain ? Ans. $63,872+. 

13. If I buy cloth at 20 cents per yard, what must 
I sell it for to gain 10 per ceot., if I pay 6 per cent, 
for the Use of the purchase money ? 

Ans. ^0,301+. 

1 4. D bought a quantity of flour for ^4,50 per bar- 
ri^l, but it proving bad, he is willing to lose 15 per 
cent. ; for what will he sell it per barrel ? 

• Ans. ^3,825. 

1 5. A man sold a piece of cloth for 25 cents a yard, 
and by so doing he lost 20 per cent. ; what did it 
cost him per yard ? 

Explanation. — He sold it for yVy ^f what it cost 
him ; or, i^ other words, the price for which he sold 
is in the same degree less than the cost, that the nu- 
merator SO is less than the denominator 100. 

Were we to take yVr <rfthc cost. the result wOuld be 
the price for which he sold, but if we invert the terms 
of the fraction, thus, y^*, and multiply 25^ tho; y^^"^ 
for which it was sold, by ^^•,t\ifc teswJiV'w^Xi^ ^ 



FBE CeXT. 



number in die saine d^ree Iai]ger than 35, that 100 
is larger than 80. 

Ans* ^0,3125. 

16. If a man lose 36 per cent, by selling ] 6 bushels 
of apples for 5 dollars, what did the apples cost him 
per bushel f Ans. 10,422. 

1 7. A merchant sells a quantity of paper lor 20 dol- 
lars, and loses 16 per cent. ; what ought he to sel) 
it for to gain the^same per cent.? 

Ans. #27,618+. 

18. In what time will 527 dollars gain 158 dol- 
. lars 10 cents, at 6 per cent, interest ? 

There will be as mavy years as the interest of 527 
dollars for one year can be taken times from {158,10. 

Ans. 5 years. 

19. G paid H 169 pounds of currents, at 1 1 cents 
a pound, for the use of $107,38 a certain time, at 
5 per cent, per annum ; how long did G keep H's- 
money ? 

Operation. 
5,3 6 9)1 8,5 90(3 yeara. 
16 10 7 



2 4 8 3 
1 2 



5,36 9)29,7 96(5 months, 
2 6 8 4 5 



2 9 5 1 

3 



5,36 9)8 8,5 3 0(1 6fH days. 
5 3 6 9 



3 4 8 4 
3 2 2 14 

2 6 2 6 
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Explanation, — The price of the curraots i% 
$18,590, and the interest of $107,38 for one year is 
$5,369. The price of the currants divided by one 
year's interest, gives the time, which is 3 ¥• and 
f Hf ^f another year. Multiplying the numerator of 
the fraction by 12, the number of months in a year, 
and dividing by the denominator, gives the value of 
the fraction in months, which is 5f f f ^. , To obtain 
the value of f f f ^ of a month in days, we multiply 
the numerator by 30, and divide by the denominator, 
and find 16f||f, or 16f f| days. Therefore, the 
answer is, that G had the use of the money 3 Y. 5 
mo. 16ff| d. (See Explanation to Question 16, 
page 148; also, Explanation to Question 32, page 
197.) 

20. A mechanick was to give an apprentice $110 
when he should be 21 years old, which took place 
March 15, 1820. At that time a new contract was 
made, by which the apprentice was to have the loan 
of $500 until the interest at 5 per cent, should ba* 
lance the |{illO. At what time was the apprentice 
to repay the |J!500? Ans. Augusts, 1824. 

21. B gave a note of $400, dated March 31, 1824; 
and January 1, 1826, when he paid the same, it 
amounted to $433,25. At what rate per cent, did 
he pay interest ? 

Divide the interest for 1 year by the principal. 

The time is 1 1 years, and ^ of the whole interest ' 
is the interest for 1 year ? Ans. 4f per cent. 

22. If I pay $42,0875 for the loan of $259 for 3J 
years, at what rate do I pay interest ? 

Ans. 5 per cent. 

23. A has corn worth 73 cents per bushel cash, 
but in barter he lets 6 have it for 85 cents, and takes 
tea which B is selling for 95 cents cash ; at >vbatp^r 
pound must A receive the tea ia barter 1^ 

* When one oominoditf |f ezshang^ for unotheTf tho tritdeii 
9|iUed Surfer. 

«0 
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Tlu object in this question is to find a number in 
the samp degree latger than £5, that 85 is larger than 
83* JTiis will be obtained by taking 4§ of \55, 

Aus. ^1,1 06+; 

24. If bops, which cost 30 cer.tfi per pound, are 
told for 34 cents, at wliat price should pepper be sold, 
which cost 31 cents per pound, to gain the same per 
cent.? Ans. ^0,3511 per pound. 

25. A shoe-merchant sells 30C paii-s of shoes worth 
^1,35 ready money, for ^450, and takes bis pay in 
brick worth $5 per thousand. How many brick 
does he in equity receive ? - Ans. 81 thousand. 

26* In 1810, the number of inhabitants in New- 
York was 959,049, and in 1820, 1,372,812. What 
was the gain percent, in population from 1810 to 
1820? Ans. 43,1+. 

27. Two men put their money together for the 
purpose of trading ; one put in ^500 ; the other 
4^750. They gained 49 per cent, on tbeir stock; 
what was the actual gain of each ? 

Ans. One gained $245 ; the other j(367|^. 

28. Three men united their capitals in trade; 
tiz. A, $3500 ; B, $3050 ; and C, J500(X After 
continuing in business a certain time, A found his 
share of the common stock to be worth $4750. 
What per cent, did they gain ; also, what was the 
value of B and C's shares ? 

Afts. They e^^ined 35^ per cent, B's share 
^4139,28+, andC's share $6785,71+. 

29. D and E after trading together, found their 
capital to be worth $3500, and that they had gained 
40 per cent, on their original stock. At that time 
E's share was $2100; what did they put in respec* 
tively ? 

Explanation. — Were we to subtract the whole gain 
from $3500, the remainder would be the stock with 
which they commenced trade. Now, if we divide 
what they gained by 40 cents, the quotient will ex* 
press the number of dollars put into trade, since the 
gain on each dollar was 40 cents. Also, if we diride 
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the number of dollars put into trade by one dollar, the 
quotient will be the same number as the dividend. 
But if we reduce $3500 to cents, by annexing two 
ciphers, and divide by 140 cents, every time we take 
140 cents from the 350000 cents, we take 1 dollar of 
the original stock, and 40 cenis the gain on that dol- 
lar, the quotient will therefore be the same number 
that we should have obtained had we divided the 
original stock by 1 dollar, and the gain by 40 cents. 
This is the shortest method to find the original stock, 
when the per cent, is given ; and the gain and origi- 
nal stock arc expressed in th.e same number, E 
owned |}f f , or | of the stock. 

Ans. E $1500, and D^llOOO. 

30. A man by trading several years gained ^1427, 
which was 31^ percent, on the money with which he 
commenced trade- What was his original capital ? 

Ans. $4530^ -J. 

31. C after trading awhile with D, took ^625, 
which was ^ of the whole gain; how much mon^y 
did D unite with C, allowing they gained 29 per cent. ? 

Ans. $2873|^'. 

32. W with a capital of $7000, proposes to take 
X as a partner, whose capital is only $800, on con- 
dition that X shall be entitled to ^ of the whole gain 
by paying W interest, at 5 per cent., on puch part of 
W*s stock as will niiake. their stocks equal. If their 
united stocks at the end of one year amount to 
$8700, what will X gain in the trade ? 

Ans. ^$295. 



>000i 



Remark. — Most of the questions which occur in 
business, are solved by the principles already illus- 
trated. We shall here insert a number of questions, 
many of which will vary in some respects from those 
which have been given, but all of them may readily 
be worked by the student who has obtained ^V»x\sy«- 



132 *%K«EKAI. ^UESTJOHS. 

ledge of the principles explained in the preceding 
sections, without particular rules. When a question 
is given, the first object of the student should be, to 
study well the value of the question ; to ascertain 
what is required, and by what means that result may 
be obtained. 

One reason why scholars are so often perplexed 
in working questions in arithmetick, is because they 
go to work before they distinctly understand the 
precise object to be obtained. 

QUESTIONS TO BE SOLVED BY THE PRINCIPLES 
ALREADY ILLUSTRATED. 

1. What number equals 5 times the sum of 69. and 
127 and 1000? Ans. 5980. 

2. What number equals } of the difference between 
2767 and 28 ? Ans. 30 1^. 

3. What number must be multiplied by 13 to make 
a product 1 less than 183? Ans. 14. 

4. What number must be divided by 21, that the 
quotient may be 35 ? Ans. 735. 

5. A man bought 35 bushels of barley, and sold 
the whole for $15. He made ^2,75 in the trade; 
what did he give per bushel ? Ans. 35 cents. 

6. A merchant bought 76 gallons of brandy, at 91 
cents per gallon, and sold the whole for ^85,16. 
What did he gain on one gallon ? 

Ans. 2ItV cents. 

7. A merchant bought 5 pieces of cloth, each 
measuring 31 yards, for j(26,35. What 'did he sell 
it for per yard to make $5 on the whole ? 

Ans. 20/y cents. 

8. A gentleman bought a cask of wine containing 46 
gallons for 76 cents per gallon. At what must he 
sell it per gallon to gain ^6,27, if three gallons are 
lost by the cask's leaking ? Ans. $0,958 + . 

9. If a man walk two miles in half an hour, how 
far can he walk in 6 days, when the days are 10|^ hours 
long ? Ans. 252. 
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10. One pound sterling equals ^4,44. How 
many dollars in 35 pounds sterling ? 

- ' Ans. ^155,40. 

11. If I buy 1 20 gallons of rum for jj[75, how much 
water must be added to it, that I may sell it for 
70 cents per gallon, and gain $12 in the sale x>f 

*it? 

The quotient of B7 00 divided hy 70 cents ^ will ex- 
press the whole number of gallons after the waters 
is added. Ans. 4f gaK 

12. 60 is I of a certain number; what is that 
number? 

See Illustration page 166, and Explanations in 
promiscuous questions in vulgar fractions* 

Ans. 684. 

13. 22 is \\ of a certain number; what is \ of 
. that- number ? Ans. 8|. 

1 4. A merchant bought j of f of a ship for 
4^467,28 ; what was the ship worth ? 

Ans. $8177,40. 

15. If y^^ of an acre produce 28 bushels of potatoes, 
how many bushels will 4 acres produce, af the same 
rate ? Ans. 455^. 

16. A gentleman buys 2 lots of land, containing 
110 acres each, for $ i 500. What is the value of an 
acre of land in each lot, if an acre in one lot be worth 
1 \ acres in the other ? 

Ans. $5,45JV and ^818/... 

17. If 2 yards of cloth cost 5 dollars, what will 1 7 
yards cost 1 . ■ * ^ 

First find what 1 yard is worth; then multiply the 
value of one yard by the number of yards. • 

Ans. ^f 42,50. 

18. If 100 dollars gain 3 dollars in 6 months, bow 

much will {450 gain in the same time7 

Ans. ^13,50. 

20 * 
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19. If 3 men baild 8 rods of wall in 1 day, how- 
many rods will 7 men build f Ans. 1 8f • 

20. If 3 men buiid 8 rods of wall in 1 day, how 
many rods will 7 men build in 7 days, working at the 
same rate f Ans. 130f. 

21. A gave {269 dollars for 23 pieces of linen. 
What did one piece cost him ; — also what did 4| 
pieces cost ? 

Ans \ ^"® P'®^® ^^^* ^^ ^ »^^il- 
* ( 4^ pieces cost $52,63^^. 

22. If 20 acres produce 35 tons, 4 cwt. and 23 lbs. 
of bay, neat, what does 3 acres produce ? 

Aqs. 5 T. 5 cwt. 2 qr. 13,45 lbs. 
23* If 2 barrels of flour would last a family of 12 

f persons 3 months, how long wpuld the same quantity 
ast if 5 were added to the family ? 

Ans. 2/y, 

24. D and E together can do a piece of work in 1 8 
days. D can do the same in 30 days ; in what time 
can E perform it ? 

Explanation. — If D can do in 30 days the labour 
that would require the united labour of D and E 18 
days, D can perform in 12 days the same work 
which would require E 18 days to perform,-— con- 
; sequently dividing 30 days, the term required for 
D to do the work, by |f , or |, will give the time in 
which E could perform the same. 

Ans* 45 days. 

25. A man employs 3 men to do a certain piece of 
work,— one of whom can do it in 40 days ; one, in 

«36 days, — and the other in 25 days* In what time 
will they perform it together? 

Ans. llf days. 

26. B bought 200 lbs. of alum for $16 ; what 
part of 16 dollars did he give for 1 pound f 

Ans. jf y* 
27* If I pay ^9,50 for 100 pounds of sugar, what 
part of the $9,50 do I give for 3| pounds t 

Ans* -gl^m 



28. If I give j of a dollar for | of a bushel of corn, 
how many bushels can I bu j at that rate for 1 dollar ? 

Divide | 6y j-. Ans. !{• 

29. A farmer borrows 1 8 bushels of rye, when it is 
worth 68 cents per bushel ; how many bushejs must 
he return to pay the value of what ,he borrowed, 
when it is worth 80 cents per bushel ? 

The price oflQ busheh at 6B cents per bushel^ divided 
by 80 centSj will give the answer. 

Ans, I5j\. 

30. H borrowed 56 pounds of wool, when it was 
worth 45 cents per pound, and agreed to return the 
same value of wool at the expiration of two years, 
with interest at 6 per cent. At the time of payment, 
wool was worth but 36 cents a pound ; how much 
wool was H bound to return ? 

Ans. 78 lb. 6| oz. 

31. A and Bare 4 miles apart, and commence 
travelling towards each other at the same time. A 
takes 5 steps of 2 ft. 7 in. each in the same time that 
B is travelling 10 ft. What distance will each 
travel before they meet ? 

Explanation. — A travels 155 inches in the same 
time that B is travelling 120; therefore one 
will travel if j, and the other Iff of the whole dis- 
tance. 

. C A travels 2 m. 2 fur. 1 r. 7 ft. 6 in. 
^^^^ ^ B « 1 m. 5 fur. 38 r. 9 ft. 

32. If two men start at the same time from 2 places 
1^ miles apart, and travel in the same direction, — the 
forward one at the rate of 2| miles an hour, and the 
other 3, — how long before the latter will overtake 
the former? 

He Tias 1^ miles to gain^ and he gains %ofa mile in 
an hour, therefore l\ divided by | will be the timem 

Ans. 2| hours. 

33. L and O commenced trade at the same time. 
L's capital was^lOpo, on which be gained 2.<^\^ 
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cent, annually ; O^s {1200, on which he gained H 
per cent. How long a time did it require for L's 
monej to equal O's? 

Ans. 3 Y. 6 mo. 25 d. 

34. If I owe {100 to be paid in one year without 
interest, what sum at the present time will pay the 
debt? 

Explanation*-^Th\s question may be performed in 
a similar manner to question 29th, page 230. 

As money is always worth a certain per cent., when 
money is due at some future day without interest, it 
is generally agreed that a sum. which put to interest 
at the present time, would amount to the whole debt 
in the given ti/ne, at the lawful rate of interest ; 
ought to pay the debt. The sum which will pay the 
debt at the present tifne, is called ih^ present worth, 
glOO will amount to $106 in 1 year at 6 per cent., 
therefore |J| of {100 will amount to $100 in orie 
year at 6 percent. Ans. 94,33|i. 

35. What is the present worth of $450 due in 2 Y. 
6 m. discounting at the rate of 7 per cent. ? 

Ans. $382,97A.}. 

36. N owes {2765; his property is worth but 
{2165 ; what can he pay P^ to whom he owes 
{350. 

1411 of 35 will be the answer. 

Ans. {274-y\. 

37. R is worth only ji of what he owes ; how 
much can he pay S, to whom he owes {1009 ? 

Ans. {853i|. 

38. If a man can pay his creditors only 76 cents on 
a dollar, how much can he pay on a debt of $567.8d ? 

Ans. {431,528. 

39. If a man's property be worth $1000, and he 
Owes {1200, how many cents can he pay on one dol- 
lar ? 

Ans. 83^. 

40. A gentleman -wisYwn^^to^wccXv^^e \^ ^^t^$. <i( 
silt, calls upou A, wVvo offers Yiita \5naX. qj^^^sSaVs Vsst 



$9S cash. Being desirous to make a bettef bai^ain, 
the purchaser requests C to make him his best offer* 
C informs him that he will let him have silk of the 
same quality of A's, for 1 dollar per yard, and will 
wait 6 months for his pay without interest* Which 
is the best offer, and by how much, allowing money 
to be worth 4 per cent* interest ? ^ / ^ //>j j 

Ans. A's by 3J^ cents. 

41. If ^18 will pay 3^ week's board, how long 
can board be obtained, at the same rate, for ^144? 

Ans* 28 weeks. 

42. How many lengths of a chain 4 rods long, will 
there be in measuring the 5 sides of a field, which 
are each 81 1 rods? Ans. 101 y"^. 

43. A merchant exchanges 75 yards of shirting, 
at 1 3 cents per yard, for 65 pounds of butter ; what is 
the butter a pound ? Ans. JSO,! 5. 

44. What will 2 tons of hemp come to at 6 mills 
per pound ? Ans. ^26,88. 

45. If a retailer give g66,20 for a cask of rura 
containing 120 gallons, what must he sell it for a gill^ 
to gain $^9 on the whole ? Ans. 3 cents. 

46. A merchant bought 5 pieces of muslin, each 
31^ yards, for 2 s. 6 d. per yard, and sold it so as to 
gain a sum equal to } of the cost. What did he re- 
ceive per yard ? Ans* S s. 

47. If 1 C. and 29 solid feet of wood cost S 
dollars, what will 8 cords cost ? 

Ans.Ji52,17+. 

48. A market-man sells a merchant 300 lb. of 
pork, at 5i cents a pound ; t6| bush, of rye, at 68 
cents per bush. ; and 87| lb. of honey, at 16 cents a 
pound* He receives in part pay, 10 bush, of salt, at 
70 cents per bush* ; 50 lb. of cotton, at 17^ cents a 

found ; and 39 gal. of molasses, at 47 cents per gal. 
or the remainder the merchant agrees to pay cash, 
if the market-man will take a 5 dollar bill of uucur- 
rcnt money, at 15 per cent, discount; to which he 
consents. How much curr^ut okoiie^ \^>^^ t«^^^- 
mao to receive ? k\)A% %^^^^• 
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49. How much wood in a pile 96 ft. 6 in. lone:, 
4 feet wide, if \ of ihe leDgtii is 3 ft* 3 in* high, and 
^, 3 ft. 10 in. and the remaining part 4 ft. ? 

Ans. 11 C. 42 ft. 2 in.^". 

50. At 9 8. 7 d. for 3 lb. of cotfec, what will | of 
2 lb. come to ? Ans. 4 s. 3^ d» 

51. At 13| cents for | of a pound of cinnamon, 
what will 4 ib. 5 oz. come to? 

Ans. |J2,30. 
53. A has I of a yard of broadcloth for which he 
gave at the rate of |J8| per yard. He gives the 
broadcloth and 50 cents for \\ yards of cassimere. 
What did the cassimere cost him per yard ? 

Ans. $%66%. 

53. A gentleman was 6 days travelling from Bos- 
ton to Washington city. He paid 6J cents per mile 
for stage fare, and $1^75 a day for other expenses. 
His whole expense was $37,75; what is the dis- 
tance between the two places ? 

Ans. 436 miles. 

54. A gentleman left his estate to be divided be- 
tween his widow, two sons and a daughter as follows : 
the widow^s share was to equal the elder son^s share 
plus $5^5 ; the elder son's to equal the younger son's 
plus the daughter's ; the younger son's to equal i 
of I of the whole estate; and the daughter's share to 
equal ^ of the younger son's share. What was the 
share of each, aiid the amount of the whole estate ? 

See Rulcypage 4 75. 

/'Widow's share, $1575. 
I Elder son's " ^ $1050. 
Ans.^ Younger son's " j^735. 
J Daughter's « ' g3l5. 
(^ Whole estate, $3675. 

55. At 6 o'clock the minute and hour hands of a 
clock point in opposite directions; how long before 
they will first point in the same direction. 

Ans. 32j\ minutes. 
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SECTION IX. 



INVOLUTION. 



DEFINltlONS. 



A Root is a number from which any power of that 
number may be obtained by being multiplied into 
itself a certain number of times. 

j1 Power is the last product of a root multiplied in- 
to itself a given number of times. [If 5 be multipli- 
ed by itself, 5 is the root and 25 the 2d power.] 

An Index is a small figure or figures set to the right, 

and a little above the root, to denote what power is 

required, [Thus, 2n signifies the 2d power of 21.] 

A Line is length without breadth or thickness. 

A Right J or Straight Line is a line which does tfot 

change its direction, or it is 

j^ . — B. the shortest distance betweea 

two points ; as A B. 
An Angle is the opening of two lines when they 

meet in the same point, 
or it is the space includ- 
ed between them when - 
they proceed from the 
same point, as C D E* 
When an angle is read, 
the letter standing at the 
point where the lines meet, is read in the middle, as 
CDE, orEDC. 

A Perpendicular Line is one which forms a right 

angle with another line, 
A [If the angle A C B be 

equal to the angle A C D, 
the line A C is perpendi- 
cular to the line B D, 
and the ^w^^^ k ^ ^ 

J5 i I j P ar\dA C\> v>.\^ i:\^V>;»j- 

g\es.'\ 




240 



INVOLUTION. 



ParaUtl Lints have the same perpendicular dis- 
tance betweea them io 

a '^ every part, as a 6 and 

c d. 

c d 

jl Triangle is a figure having three sides. If one 

of the angles in a trian- 
gle be a right angle, the 
triangle is called a right 
angled triangle. F G 
His a triangle. 




£ 



A Parallelogram is a figure of four sides, having -, 

the opposite sides parallel, ff 
I K be parallel to M L, and K 
L to I M, the figure I K L M 
is a parallelogram. When the 
angles in a parallelegram are 
right ones, it is called a redan- 
gle. 
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A Square is a figure having 4 equal sides, and 4 

right angles. If O P be equal 
to, or as long as each of the 
other sides, and the angles Q 
P, O P R, P R Q, and R O 0, 
be right angles, the figure O F 
R Q is a square^ 



Involution is the method of finding a require! 
power from a given root. 

Remark. — ^The 3d power of a number is generally 
called the stjuare^ and the third power, the cube of 
th^t fluraber* 




Tor fining any power of a givtn rool* 

Multiply the given root into itself as many tinnes as 
the index has units wanting one, th^ last product will 
he the power required. 

/fole. — ThB reason for iiiulti|3yi&^ once le» than tbe number of 
units in the index, is because the root itself, or given number, it 
^led the first power, anrd ihe first product mast be the 2d, and ^le 
'9d prodact, the third power,* &c. 

1 » What is the square, or 2d power, of 8 ? 

Here 8 X 8=64 the square of 8. 
^» What is the cube, or 3d power, ^jf 8 ? 

,, 8 X 8=64, and 64 X 8=5 1 2 the answer. 

3. The square of 1^ is bow much ? Ans. 225. 

4. What number is equal to IS^ 1 

Ans. 4096- 

5. The 20* is how much? Ans. 160000. 
6* What is the square of 1 ? Ans. !• 
?• The 3* is how much 2 Ans. 27, 

8. What number is equal to 7* ? Ans. 49. 

9. 9 3 is e;qua} to what number ? Ans. 729. 

10. The 5' is how much? Ans. 3125. 

11. Whatis thcsumof 1*, 2^,3^? Ans. 18. 

12. Required the sum of 2«, 4*, 5^, and 502. 

Ans. 2913, 
i3. What is the sum of 1*,2«,3*, 4«, 5% 6^, 7S 
8S 9^ ? Ans. 285. 

14. What is l'4-23+33+43-f53+63 + 73+8^ 
+9^? Ans. 20^5. 

15. What is the difference between 37 ^ and 45* ? 

Ans. 4'049'972. 

16. What is the product of 13* multiplied by 13' ? 

Ans. 371 '293. 

1 7. What is the 5th power of 13 ? 

Ans. 371 '293. 

18. What is the product of the 2^ into the 2* ? 

Ans. 2048. 

* The power of a nuiliber is so caUed V>ec'QL>]ae \\.\& ^\aV^dck»xc^^ 
iijast capable of producing;, when muUi^We&ixiloVVatAi. 

21 
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19. What is the Mth power of 2? 



Aos. 204 8# 



In the 16th question, we moltipled the third pow- 
er of 13 b J the square of 13; in the 1 7th question, 
we raised 1 3 to tne 5th power, and found the same 
number as when we multiplied the 3d power of 13 
by the 2d power of 13. In the 18th question we 
multiplied the 3d power of 2 by the 8th power of 2, 
and obtained the same number, as when we raised 2 
to the 11th power in the 1 9th question. By exa* 
mining these four questions, it will be seen that mul- 
tiplying two powers of the same number together, we 
shall obtain that power of the same number, or root, 
whose index is equal the sum of the indic^of those 
powers tnultiplied into themselves. In the tSih 
question, the sum of the indices is 5, and' in tbe 17th 
question, the given index is 5 ; — in both these ques- 
tions we obtain the 5th power of 1 3. The sum of the 
indices in the 18th question, is 1 1, a number pq^al to 
the given index in the Idth, and in both questibns we 
find the 1 1 th power of 2. * - 

This principle will hold true in all cases, fo^ mul- 
tiplying one power by another, We increase the'pow- 
er multiplied as nrrach faster than we should were we 
to multiply by the root itself, as the multipli^ is 
greater than the root. If the 4th power of 4 be . re- 
quired, we may obtain it by multiplying 4 three 
times into itself, as in the first operation below, or 
by multiplying the 2d power of 4, which is 1^6, by 1 6, 
as in the 2d operation. 

Operation 1. - Operation 2. '^ 

4 16 

4 16 

16 9 6 

4 1 6 



r w 



9 4 ,256 

4 ^ 



3 5 6 



mreLVTMM. 
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64 goikUuim 16 four times, and tke product of 64 
multiplied by 4, mi|st contaia 16 sixteen timesy-T- 
but the product of 16 multiplied bj 16, is made up 

pf 16 sixteen times. 

It is frequently more convenient to find the pow- 
ers of numbers by tbe method pursued in the 2d op^- 

mtiea, 

20. What is the 6th power of 279 ? 

. Ans. 471'655'843»734',t2l. 

21. Required the difference between the 2d and 
4th powers of 27. Ans. 530'712. 

22. What is tfie quotient of the 4th power of 12, 
dirided by the cube of 4 ? Ans. 324. 

23. 1 1 '-i-1 1 * equals what number ? 

Ans. 11. 

24. What is the square of 25,6 ? Ans. 655,36. 

25. What 18 the cube of 7? Ans. 343. 

26. What is the square of 1 4^ ? Ans. 2 1 0,25. 

JVo/e.-^When the exact value of a vulgar fraction can be foiidd 
in a decimal, the better waj will generally be, to diange it before 
finding the power. 

27. What is the cube of 2| ? Ans. 17,676. 

28. What is the cube of ^001 ? 

Ans. ,000000001, 

29. How many square rods in a garden in the 
form of a square, if the length of one side be 7 rods ? 

Ans. 49. 



Fig. a. 





' 






1 


■^ 


1 












i 




• 



































I 




















. *.a 








k 


1 






^■i^p^ 


III 











It was observed, past 
96, that multiplying the 
length of a surface by the 
breadth, gives the con- 
tents, — but as the length 
and breadth of a square 
are equal, multiplying the 
length of one side by it- 
self, that is, squaring the 
given s\de^ot^\i^vw^^^'^^ 
power. vi\\V ^N^^^^xft^^.-* 
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Let figove A reprweat die gtrden meationed w 
the hft question. Thegafdenbeii^in the fomof a 
«|iiftfe, the lengdiis 7 rods. 

A section on one side, one rod in widkb, contains 7 
square rods, and in the whole garden there are 7 
SQch sections, consequently multiplying 7 by 7, the 
product will be the number of square rods contained 
in the whole garden. 

Since the length of one side of a square multiplied 
by itself, produces the whole contents of that square, 
the length of one side of any square is a root, and the 
contents of that square the 2d power of the same 
root. It is from this circumstance that the 2d pow- 
er of a root is called a square. 

It may further.be obstDrved, that the root cpnsisti 
of dimensions in long measure, but the 2d power is 
in the dimensions- of square measure. 

It iias already been shown, that the product of a 
proper fraction multiplied by a proper fraction, is 
less than the given wiultiplicand, or multiplier, con- 
sequently, the square or any power of a proper frac- 
tion, must be a less part of an unit than itself. 
^ Let figure B represent a square surface of any 

kind, as a piece of board or 
B paper, having gh,hf,fh,h 

^ %^ "h gj each one foot in lei^th, 

the whole surface would con- 
tain one square foot. If the 
side of a square be ^ of a 
B foot in length, we stilt find 
the area, by multiplying the 
C length of one side by itse1f» 

P The square of J is J. If i 

li "m ^ 5 be half of 6/, it is ^ of a 

foot, and multiplying the 
length of £ s into itself, gives the area of the small 
square r/, which is | part of the whole square B. It 
may be proper to observe, that the square of J of a 
foot in long measure is } of a square foot, since d is 
I part of B. Next \et ua «v\^^o«e c / to be | of a 
foot in length, and o a sc^wwe^ W t^\i>a^ ^t^^^'^^^V 
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at &t whole sqitoTe B; for | x i=^-!V ^^^ square of 4. 
When the numerator of a fraction has more than one 
fractional unit in it, the square of it will be represented 
by a number of small squares equal to the number of 
fractional units in the 2d power of the given fta^tjomy 
but all these 9mall squares will still be less than a 
square of an unit in the same measare* It will be 
useful for the learner to square a number of fractions 
whose numerators have more than one fractional 
UBtt, and draw figures corresponding to them. 

30« How nauch land in a square field whose side 
is 134 rods? Ans. ll^^V^cf^s. 

3}. How much land in a yard in the form of a 
square, if the^side is j^ ^^^ ™'^^ ^ 

Ans. T7 Vt ^f ^ square mile, or tVo t P^ ^J^ acre, or 
^VyVrS-rods. 

A cuiick hodyy or cube^ is a body wiih 6 equal sides j 
or faces^ the opposite sides l^eing parallel to each 
other. .„ 

32. What is the number of cubical or solid feet in 
a cubical block, the length of whose side is 3 feet f 
fj j^ Let the figure C represent 

a cubical block 3 ft. long, 3 ft 
wide, and 3 ft. thick. It was 
proved (Illustration page 
97,) that the number of solid 
feet in 1 foot of the thickness 
on one side of a solid body, is 
equal to the number of square 
feet en that side ; therefore 
if we square 3, the square will represent the number 
of solid feet in one foot of the thickness of the sup- 
posed block C; and since the thickness of a cube ia 
equal to the length, there will be 3 sections of th^ 
block, each containing 9 solid feet ; consequently- 
multiplying 9 the square of 3 by 3, will give the 
number of solid feet in the whole VAocXt'^VxOsv'Y^'Xlt 
Or in other words, the cube of d\e\ew^i!S!i oS.c»ftfc «vJft; 
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of a cubical bodj, expresses flie wbole cenfents of 
that bcdy. 

We snppoBed /^ to be 3 ft. in leiigtt^ wkich is 1 
jard. Liet / 1 be 1 fool in leogUi,aiid it is \ crf'a yard. 
Now if we wirii to find what the cabe of |^ of the 
length of the side is, we nmst cube \^ which is ^s^ of 
a solid jard^ or I solid fboL sinee 27 sohd feet make 
t solid jrard. The cube of \ would be a block each 
iide oi which would be equal to k^ Raising the 
Ici^h of one side of a cubical bodj te the third 
power, will always give the solid contentaof thaibody, 
for the same reasons which have just been explaiaed. 
This eiplains the reasons why the third power of 
a number is called tlie cube of that noaiber. 

33. How many cubical feet in a cubical YesseV 
whose side is 14 feet in length ? 

Ans. 2744. 

34. How many solid feet in a cubical block, the 
side of which measures 14 inches in lei^;th ? 

Ads. 1 solid fo6t 1016 solid inches, or \\\{ 
cubic! 1 feet. 



EVOLUTION, OR EXTRACTING ROOTS. 

Invjolutian is the method of finding a required 
power from a giveo root ; evolution is finding a root 
^ of a given power ; in one we involve or mix nuni- 
bers, in the other un&ld them. 

if a power be divided by the root, and that quotient 
by the root, and so en,, until the number of divisions 
should equal the number of times the root was multi- 
plied into itself to create the power, the last quotient 
would be the root. But as the root is not supposed 
to be known, a method has been invented for finding 
it« Were the number known which produced the 
power, the root would be known, which would renr 
der an operation useless. 
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The square of any single figiire (fannot exceed two 
places of figures, since the square of 9 is only 81 ; 
the square root.therefore of any three places of figures 
cannot be expressed by one figure* Tne square of any 
number can have no more thantwice as nnrany placet 
of %ures as the root, for the product of the left 
hand figure in the multiplier can never extend faN 
ther to the left of the multiplicand, than the num^ 
ber of places in the multiplicand* From these 
facts it appears, that the number of places in the root 
of die 2d power, when the 3d power has an even 
number of places, can never exceed half the number . 
of places in the power; and when the nun^r of 
places in the power is odd, ttie number of places tn 
the root must be one more than half the greatest even 
number of places* 

RUJU£, 

Fhr extracting the Squate Root. 

1 • Place a point over every other figure begmning 
with units' place, whetfier the number be a mixed or 
whole number. 

2. Find the root of the greatest square in the left 
hand period; subtract the square of that root from 
the period, and to the remainder annex the next 
pefriod* 

3. Double the root already found for a divisor, and 
ascertain how many times the divisor can be taken 
from the dividend, (formed by annexing the next 
period,) omitting the right hand figure ; place the 
figure representing the number of times for the next 
figure of the root ; also annex the same figure to the 
divisor. . 

Multiply the divisor by the last figure placed in 
the root, and subtract the product from the dividend. 
To the remainder bring down the next period, if any, •' 
and proceed as before* 

^oU, — The most convenient method of doubling; the root ibr a 
divisor after the first has been found, is to double the rig^ht hand • 
figure of the last, whieh may be eontinaed for a divisor b^ t&i^SiaL^^ 
tins increase. 
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S4S mrotwwu^m. 

1. What it the sqaare root of 1%5 f 

Operation. 

1 2 2 5(35 Answ 

6 5)395 
3 2 5 



Sxphmation. — ^9 is flie g rea test sqaare m 12 fte 
left hand period, we therefore subtract 9 fr»m the 
period 12, and pJace the root, which is 3, to tiie 
right hand for tibe first figure of the rooL We thei 
bring down 25 the next period, and doable 3 the 6nt 
figure of the root for the left hand figure of the divi' 
sor. 6 can be taken from 32 fire times, we there- 
fore place 5 for the next figure of the root, and to the 
right hand i>f the divisor, thMeamukipIy the whole divi* 
sor by the last figure in the root. 

S. What is the squai-e root of 14641 ? 

14 6 4 1(12 1 Ans. 
1 

2 2)46 
4 4 

2 4 1)241 
2 4 1 



3* What is the square root of 55225 i 

Ans. 235. 
4« Required the square root of 452929. 

Ans. 673. 
5. Required the square root of 1 234321 . 

Ads. 1111. 



• - «. 

M»/«1.-^iyhcB the diTisor cannot beUken from all tbeil(urea 
^cept the right band one, a ciphet must oceupy the next place ih 
the root. 

e. What is the square foot 0( 1 002001 ? 

10 3 1(10 1 Ai)0. 
1 



2 1)002001 

2 1 



7. What is the square root of 102»030'201 ? 

Ans. 10101. 

JVb/e 2.^ff there be a remainder, the operation may be eontinu' 
ed by annexing two ciphers to each remainder, and the figures 
pla&ed in the quotiept, after the ciphers are annexed, will be deci- 
mals. 

Q. What is the square root of 2672 ? 

Ans- 61,6.91+., 

Illustration of the principles on which the foregoing 
method of extracting the square root^ is founded* 

When any number of square surfaces are placed 
in the form of a square, the number of small 
squares on one side, that is, the lengthy of the 
whole square, is the square root of the whole number 
of small squares given. (See page 252.) There- 
fore in extracting the square root of a number, we are 
to find a number, which multiplied into itself, will 
produce the given number ; or otherwise, we are to 
find the length of one side of a square, when the con*^ 
tents of that square are given* 

Let us suppose we have 169 tiles,* each 1 foot 
square, and that we wish to know how long the side 
of a square platform would be, made by the same. 
To ascertain the length of one side of the supposed 
platform, we must extract the square root of 169, the 
whole number of tiles, for 169 would be the contents 
of the whole square, and the length of one side, the 
root. * 

^ A tile is a lai|;e bricli^ havmg a «i\uax« Wtw 
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iBt putt of the operatiott* Operation complete. 



16 9(10 
1 Oi) 



2 0)69 



1 6 9 ( 1 3 the square 
1 root of] 69. 

2 3)69 
6 9 



Fig. I. 



Since the whole number consists of 3 places of 
%ure6, there must be two places in the root. The 
left hand period is 1, or as it stands ia the third 
place, is 100, and the greatest square in 100 is 100, 
and the square root of 100 is 10. We subtract the 
square, 100 and place 10 the root to the right hand, 

as may be seen in the first 
part of the operation. We 
have now taken away from 
the whole number of sup- 
posed tiles 100, which 
may be supposed to be ar* 
ranged into a square form 
as in fig. u This fig. is 
composed of 100 small 
squares, and has 10 the 
square root of 1 00, on each 
side. If we multiply 10 
by itself, the product would 
be 100, that part of 169 of which we have found the 
root. The 69 tiles which remain, must be placed 
on two sides of the square already forined, which 
meet in the same point, m that the form of the whole 
may still be a square. 

In the full operation, we find the root of the left 
hand period first, and call it 1 , but which is actually 
10, since another figure is to be placed to the right of 
4t* By subtracting the square of 1 from the left 
hand period, we actually take 1 00 from the whole 
number since we take it from the third place. Now 
if we add om row to two sides of fig. 1st, the num- 
ber of tiles required will be twice as many as that 
part of the root already (o^iidL> ^ud. %& >\i^ ^t^^lfii^ure. 
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•f the foot is 10 the number of tiles required to make 
one row on a side 6f figure 1st, will be 10, and to 
make a row onr two sides the number reguired will 
be 20, twice 10. Therefore, as many times as w« 
can take 20, double the first figure of the^xiot, front 
the number of tiles remaining, so many rows each 
consisting of 10 tiles, can we add to each of two 
sides. This explains the reason for doubling the 
root for a divisor. In; fig. 24, let the psrt A, be just 
as large as the whole of figure 1st, then the parts 

a b and a c will 
Fig. II. represent the 

number of tiles it 
will require to add 
three rows to each 
of two sides of a 
figure as large as 
fig. I. which is 60, 
just thfee times 
20, the divisor 
found by doubling 
the root in the 
first part of the 
operation. As 20 
the first part of 
the divisor ean be 
taken 3 times from 69, the remaining number of tiles, 
the next figure in the root must be 3. Multiplying 
20 by 3, the product expresses tiles enough to com- 
plete the parts ab, a c ; but this does not leave the 
figure in the form of a square, the comer a is still de- 
ficient. The side of the small square a, which is still 
wanting in figure 2d, will always be the same number 
as the number of rows added to two sides of A, and 
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if we square the 
number of rows 
added to one side, 
the square will 
express as many 
tiles as the small 
square a will cob- 
tsun. 

Id the full ope- 
ration, before we 
multiply 20 by 3, 
the last, figure in 
the root, we place 
the 3 to the right 
of the 2 tens, and 
multiplying the 5 
by tiie 3 in tlie root, gives tiies enough to nil the comer 
a, and multiplying the 2 tens by the 3, gives enough 
to fill the parts a o and a c, as may be seen in fig. 3, 
where the part A is supposed to be equal to the whole 
of fig. 1. In fig. 3, the length of c/ is represented 
by 10, the first %ure of the root, and fg by 3, the se- 
cond figure, consequently, c g must be 13, which 
shows that the number of tiles on one side of the 
platform, would be 13, that is, the length of one side, 
J3f©et. 

Now if we multiply 13 feet by IS feet, the product 
will be 169 feet, the number of tiles given ; which 
shows that the root has been correctly extracted. If 
there were another period of figures to bring down, 
we should proceed in the same manner as we have in 
the last period, and add to two sides of fig. 3, as we 
now have to fig« 1 • 

As the length of the side of a square multiplied into 
itself, produces the contents of the square, or the 
second power of the root, the learner can easily de- 
termine whether he has worked tlie question correct- 
ly* by squaring the root, which will give the given 
number, if the operatipn has been rightly performed. 
If there be a remamder, t\\e toot w not exact ; to ob- 
tain the power in tVval ca&e, iVie xetcwAsAex \oa&\. V^ 
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EVOLUTION, 255 

added to Die square of that part of Aie root ob- 
tained. 

When the root cannot be exactly expressed by 
numbers, iti? called a surd. 

9. If the contents of a square field be 3844 square 
rods, what is the length of one side ? 

^ Ans. 62 rods. 

10< Ifa field, in the form of a triangle, contain 8 A. 
2 R. 9 r. what would be the side of*d square field 
containing the same number of acres ? . 

Firsi reduce the whole to square rods. 

Ans. 37 rod$, 
1 1 . What is the length of the side of a square field, 
which contains 10 acres ? Ans. 40 rods. 

y/ this character set before a number with an in- 
dex over it, denotes that such a root of the number is 
to be extracted as is expressed by the index. ^^■ 
implies that the square, or 2d root, of the number 
after it, is to be extracted ; or ^y/36 stands for the 
6quare root of 36, ^^ denotes the cube root of a 
number ; and *y' the biquadrate or 4th root. The 
index 2 is generally omitted ; — -^^16=4. 

12.^^81 is what number f Ans. 9, 

13. What number equals -v/49 ? Ans. 7* 

14. What number is v/7,29? Ans. 2,7. 
16. What number equals y/ 125,44? 

Ans. 1 1 ,2, 

16. What number equals y^376 ? 

Ans. 19,39+. 

17. What number is equal to v/267'970'076 ? 

Ans, 16'369,7+. 

18. What is the square root of j^ ? 

Explanation.'^It was shown in the Explanation of 
fie. B, page 244, that when we square | of the leogtfi 
of the side of a square, the square, or 2d power of 
the root ^, would be I of the ^VicAi^^^n^^ax^^^^s^AA^ 
queatlf, the square root of \ ia\i&t\ie\* 
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square of 30, the length of the by pothenii9e, trill latTe 
ihe square of the distance between the gill and the bot- 
tom of the ladder; Ans. 12 feet, 

34. If the ridge of a building be 8 feet from tbe 
beams, and the building be 32 feet wide, of what 
Ijength must the rafters be ? Ans. 1 7,88 -f feet. 

35. If one end of a ten feet pole be placed 6 feet 
from the end of a sill, how far from the end of the 
adjoining sill, must it reach, so that the angle formed 
by the two sills, shall be a right angle, or to form a 
square comer t Ans. 8» 

36. How long a brace will be required to support 
a beam, if it be inserted in the post and beam just 4 
feet from the point where they meet ? 

A&9. 6,$d-f-- 



CUBE ROOT. 

It has been shown that the last product of a 
number multiplied into itself twice, is the third pow* 
er or cube of that number ; and that the number 
n^ultiplied into itself twice, is the root or first . pow- 
er. Tbe cube of no single figure can be more than 
three places of figures, for the cube of 9 the greatest 
single figure, is only. 729. The cube of 99, the 
greatest number denoted by two figures, is 970'299, 
six places of figures. The cube of 10, the least num- 
ber expressed by two places, is 1000, four places of 
figures. 10 is multiplied into itselit twice to pro- 
duce 1000; 9, twice to produce 729 ^ and 99, 
twice to produce 970'299; therefore 10 is the 
cube root of 1000; 9 the cube root of 7^9, 
and 99 the cube root of 970'299. If any num- 
ber of 9's, (which would be the greatest number that 
could be expressed by the same number of figures,) 
bet ctibed, there would not be n\ore than three places 
of figures for each figare vti ftxet^oX^ 
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From what faas been said, it appears that the cube 
root of aaj three figures must always be less than two 
places of whoje numbers ; also that the cube root of 
any number of figures more tban three and less than 
seven, must be two places of whole numbers besides 
the fraction, if any occur. From these facts, it is 
manifest there must be as many places of whole num- 
bers in the cube root of any number, as there 
can be periods of three figures each in the given 
number. 

RULE, 

For Jindingj or extracting the cube root of Any 

number, 

1. ^oint the given number into periods of three 
figures each, by putting a point over units' place and 
every third place towards the left. If there be 
decimals, point towards the right in the same 
manner. 

2. Subtract the greatest cube contained in the 
left hand period from that period, and set the 
root of that cube to the right of tiie given number: 
Annex the next period to the remainder for a divi- 
dend. 

3. Take three times the square of the root already 
found ,for an imperfect divisor.* Ascertain how 
many times the imperfect divisor can be taken from 
the dividend, and place the number in the root. 

4. Multiply three times the whole root, omitting 
the right hand figure, by the whole root, and add the 
square of the right hand figure, the sum will form a 
perfect divisor. 

Multiply the perfect divisor by the last figur^ 
written in the root, and subtract the product from the 
dividend. 

* It ia called imperfect, because it ia not so large as the real 
divisor, which cannot be found until the next figure of the c<ys^i& 
found; 

2^ * 
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5. To the remainder annex the htxi period, and 
use the laat perfect diTisor as an imperfect diTisor 
for the new dividend, and proceed as before dv 
retted. 

JVWe 1.— When the right hand figiire is omitted, to multiply by 
3, put a cipher in its plaee. If the right hand place be a cipher, it 
if not to be omitted, 

1 • What is the cube root of 51 3 ? 

Explanation* — When only three places of fibres 
are given, the root is found by trial* 

The same method must be pursued with the first 
period of a larger number. Ans. 8. 

. 3. What is the cube root of 343? Ans. 7. 

3. What is the cube root of 1 25 ? Anig* 5. 

4. What number multiplied into itself twice, will 
produce 216? Aqs. 6. 

5. What is the cube root of 1 2M67 ? 



12 16 7(23 cube root 
8 ofl2M67. 

Imp. divi. 12)4167 

Perf. divi. 13 8 9)4167 

Manntr of finding the perfect divisor, 
2 O whole root except 3. 
3 [except the 3. 

6 three times the whole root 
2 3 whole root. 

18 
1 2 



Product of 3 1 3 8 0„ 

times the whole g 
root except 3 

into the whole — — — 

iC90f 1 S B ^ 



square of the right hand %. 



ccrtc ROOT. 2i9 

• 

JVof0 9.---l%i« firit imperfeot divisor is hundreds when con- 
sidered in connexion with the dividend, the two right hand figures 
of the dividend shoald therefore be omitted in ascertaining how 
many times it can be taken from the dividend 

It will also be proper to observe here, that any imperfect divisor 
is so moch smaller than the perfect one, that the next figare to be 
obtained in the root, will not be so large as mig^t at first be«appoe^ 
ed by comparing it with the dividend. 

8. What is the cube root of rS60'867 ? 



1 8 6 8 6 7(123 Ans. 
1 

8 6 
7 2 8 



13 2 8 6 7 
13 2 8 6 7 



1st imperfect divisor 3 
1st perfect divisor 3 6 4 

id imperfect divisor 3 6 4 
Sdperfectdivisor 4 4 2 8' 9 

7. What is the cube root of 32768 ? 

Ans. 33. 

8. Extract the cube root of 79507. 

Root, 43. 

9. Required the cube root of 175616. 

Ans. 5B^ 

10. What number equals the cube root of 300763^ 

Ans. 67. 

1 1. What number multiplied twice iato itself, will 
make 343000 ? Ans. 70. 

1 2. What number raised to the third power equals 
512000? Ans. 80. 

1 3. Of what number is 729000 the cube ? 

Ans. 90. 

J^ote 3. — When a remainder occars, the (^ra,tion may be con- 
tipued by annexing periods of three ciphers each. The figures 
obtained in the root after annexing the ciphers, will be deci- 
mals. 

When the cube root of a vulgar fraction is required, the cube 
root of the numerator will be the numerator of the root, and thet 
cube root of the denominator, the denominator^ if th.e oi^T^^ktscsa^ 
can be performed without a remainder lo e\\yiet \ \^WiV^^^'vi>«ffct 
iHctien must he ehanged to a deeima\. ^ 
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14. OfwhatBamberis 377690 the third power f 

Ads. 65,24-f • 

15. What is the cub^ root of jl^ ? Ans. 4. 
16* What fraction equals the cufa^ root of ^y^ ? 

Ans. !• 

17. Extract the cube root of }|f|. Ans. |f. 

1 8. What is the cube root of /j ? 
^»^=,2S0769+ ; and 3^,230769=r,61+, Ans. 

19. What is the cube root of j ? 

Ans. ,584+* , 

Illustration of thi principles on which, the Jort- 
going method of extracting the cube rooi^ is 
founded. 

The 3d power of a number is a number expressing 
the cubical or solid inches, feet, &c. contained in anj 
body in the form of a cube ; the cube root of that 
number is the length of one side. (See page 245.) 
When the solid contents of a cubical body are given, 
or any number of cubical inches, feet, &c. to be ar- 
ranged in the form of a cube, to find the length of 
one side we extract the cube root. 

To illustrate that operation by the rule, will give 
a result corresponding with what has been sSiid of the 
cube root, let us suppose we have 2744 cubical blocks 
of wood, each containing 1 solid inch. If these 
blocks be placed together, so that the number of 
blocks in the length, breadth, and thickness shall be 
equal, the pile would be in the form of a cube, and 
the number of blocks it is high, wide, or long, that is, 
the number of inches, will be. the cube root. In 2744 
there are two periods, consequently there must be 
two places of figures in the root. 

Operation. 
. « 

2 7 4 4(14 The greatest cube in 2, 

1 the left hand period, is 1, 

— ^ and the root 1 ; or the great- 

3(1744 est cube in 2000 is 1000, and 
17 4 4 tVkeew\i^xooto^\QQOialO,de- 

tool. ^Y ^>a^>^'f^^*^'^% ^^^^^ 
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jRrom the whole Bumber, we suppose blocks enoqeh 
taken to make a cubical pile, whose length, breadSi, 
6r thickness is 10 inches, since 10 multiplied into it- 
self twice, produces 1000, the number of blocks al- 
ready taken from the whole number,^ and which 
form the supposed cube, whose side i« 10 inches. 

In fig. 1, let the squaire A represent one side, or 

Fio. I. , f^cC) of ^be cubical pile 

made by the 1000 blocks ; 
then the side a b, which is 
equal to each of the other 
%ide8, will be 10 inches in 
length. 1744 blocks still 
remain to be added to the 
pile A. To keep the pila 
in the form of a cube, the 
additions of the remain- 
ing blocks must be made 
to three sides. The next 

•bject is to find how many blocks will be required to 

cover those three sides, one block, or inch thick. 

This we shall dq by ascertaining how many square 

inches there are on the three sides. 

tst part of operation. 
• ■ 

2 7 4 4(10 The square of o 6, or TO 

10 inches, is 100 square inch- 

X . es, the {number of square 

300)174 4 inches on the whole face 

A ; and 3 times 100 are 
300, the number of square inches on the three faces 
to which the three additions are to be made. 

300 is used as an imperfect divisor, since as many 
times as 300 can be taken out of the remaining num- 
ber of Mocks, so many blocks or inches in thickness, 
can be added to 3 faces, each equal to A. It appears 
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Fig. II. 



-m 



m 



A. 



by the first part 
of the operatiOD, 
that 300 can b^ 
taken 5 times 
from 1744, but 
by adding, to one 
side, the other 
sides are increas- 
ed, so that it will 
require more 

than 300 blocks 
to cover 3 faces 
each largef than 
A. In fig. 2, let 
the pact A repre- 
sent the face of 
the cube formed with the 1000 blocks; the same as 
in fig. 1 • Now if we add several thicknesses to the 
side a c, the sides d b and onbd are each larger 
than the part A. A perfect divisor must be a number 
expressing the number of square inches on the three 
sides to which the additions are to be made, after the 
sides are increased, 300 is therefof*e too small for a 
perfect divisor. Let us suppose the real divisor can 
be taken 4 times from the remaining number of 
blocks, then the whole length of one side of the 
block, after the additions are made, must be 14 
inches. In fig. 2, the part a s represents one lajer of 
blocks added to the side c a and extending to s. If 
the additions can be made 4 inches thick, s c must be 
4 inches long, since c a is 10 ; and since it is 10 
inches from a to the bottom of the pile, the Iky era a. 
must be 14 inches long, and 10 inches wide. 
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Fig. III. 
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By examining 
fig. 3, it will be 
seen, that we 
shall have 3 
sides, each 1 4 
inches long, and 
10 inches wide, 
besides a small 
face 4 inches 
square, upon 
which additions 
are to be mada 
to complete the 
cube- 
Let c u repre- 
sent a layer ex- 
tending to the 
bottom of the 
pile, and rising 4 inches higher than the part a 6 in 
fig. 2; if c ti be 10 inches, that layer will b^ 14 
inches high and 10 inches wfde. Let s c and a d be 
each 4 inches ; also, let it be 10 inches from a to the 
bottom of the pile, then s a will be 14 inches long 
and 10 inches hioh, and ouh d 14 inches long and 10 
inches wide. liow if the additions be made 4 inches 
thick, the corner m o c s will be 4 inches square, 
which is not included in either of "the other parts to 
which the additions are to be made. The number of 
square inches contained in the three faces c Uy s a^ 
ub dy which have all been shown to be equal, added 
to the number contained in m o c s^ will constitute 
the perfect divisor, since by adding to them, the form 
of the pile will be a cube. The width of each of 
the large faces is 10 inches, and the length 14. 



H. 
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Ib fig. 4, let m c c 5 equal m o c sin fig. 3, and ft 

6 be lO inches, 
' Fig. iv« a « 14, and all 

the angles right 
ones ; also, let 



S 



I 



c 



b 



bf^ndfr each 
equal a f, the 
whole figure 
will represent 
the whole sur- 
face upon which 
ibe tfdditioDB 
are to be made* 
a 6 is 10 inch- 
es, the whole 
root, except the 
right hand fi- 
gure, and a r 
3 times that 
number, hot a 
9' OT X r rep- 
resents 14 inch- 
es, the whole 
root. 

Now if we 
multiply the 
length a r, 30 
inches, that is, 
3 times the 
whole root, ex- 
cept the right 
hand figure, by 
s a, 14 inches, 
the whole root, 
' the product will 

be the number of square inches contained in a ^ x r, 
and the square of m o, which is 4 inches, the last quo- 
tient figure, the number contained in the small square 
fit c 5 ; therefore, three times the whole root, ex- 
cept the right band ^uie, m^Vx^\\^^Vi Ibe whole 



toot^ and added to the square of the last quotient 
figure, will always form a perfect divisor, as this will 
always be the case, let the length of a r, a 5, and m o, 
be any other corresponding numbers. By this me- « 
thod, in the present example, we find the perfect di- 
visor to be 436, the number of square inches contain- 
ed in mo c s and s a r x ^ and if we multiply the num- 
ber of square inches contained in these surfaces by 
the thickness of the additions, the product will ex- 
press the number of blocks required to complete the 
additions. 

Operation completed. 

2 7 4 4(14 436 can be taken 4 times 

1 from 1744, the remaining 

number of blocks, there- 

tIy ) 1 7 4 4 fore the last figure of the 

17 4 4 root will be 4, and the 

length of one side of the 

cube formed by the whole 

number of blocks, 14 inches, the cube root of 2744. 
When the number of periods are more than two, the 
other additions are made in the same manner. 

JVbie 4.— It will be difficult for youngs students to understand 
this demonstration without the aid of blocks. Every instructs 
should be furnished with them. 

20. If 59' 876^471 cubical blocks, each one foot 
on a side, be placed in the form of a cube, what will 
be the length of one side ? 

Ans. 391 feet. 

21. How long is the side of a cubical box, which 
will contain 110^592 cubical feet of grain, if 3 
inches be allowed for the thickness of the sides of the 
box ? Ans. 48 ft. 3 in. 

22. If the earth excavated in digging a trench one 
mile in length, 40 feet wide, and 6 feet deep, be 
thrown into a cubical form, how high will the cube 
be> allowing the earth to occupy \ qXUx^^^^^^^^s^^ql 
it did before it was removed t N»a% V^^^b-V^^^^'* 
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33. If a cubical box contain 71 cubical feet, what 
will be the length of a cubical box which shall con- 
tain 3 times as much ? Ans. 5,97+ feet. 

24. What is the cube root of 9'999'999'999'O0O^ 
000? Ans. 215443,46+. 

Remainder to question 34th is r252'673'906,- 
066264. 

25. What is the height of a cubical box, which will 
contain nine times as much as one whose height is 
ten feet? ^ Ans. 20,8+feet. 

26. If the length of one side of a cubical block be 
1 inch, what will be the length of one which will con- 
tain half as much ? Ans. ,79-|>in. 

27. What is the cube root of one thousand million ? 

Ans. One thousand. 

28. What is the cube root of 1 ? Ans. 1 • 

29. If the diameter of a globe be 1 5 inches, what 
will be the diameter of a globe twice as lai^e ? 

Explanation. — Multiply the cube of the given di- 
ameter by 2, and extract the cube root of the product. 

. Ans. 18,89+inches. 

30. If the diameter of a globe be 2, what is the 
diameter of another half as large f 

Ans. 1,58-f-. 



SECTION X. 
PROGRESSION. 

DEFINITIONS. 



A Serifis of Numhers is several numbers following 
each other in succession. 

Progression^ is a series of numbers regularly in- 
creasing or decreasing. 

Arithmeiieol Progression \%^%t;Tv^%cjlx:wxs:Jii^Y% U\- 
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creasing or decreasing regularlj bj the constant 
adding or subtracting of some particular number* 9, 
4, 6, 8, 10, 12, is a series of numbers in arithmetical 
progression, made by the constant addition of the 
number 2 ; or; 15, 12, 9, 6, 3, is a series decreasing 
bj the constant subtraction of 3. 

Common Difference, the number added or subtract- 
ed to make out the series. 

Extremes^ the first and last terms of a series. 

Means J the terms between the extremes* 

ARITHMETICAL PROGRESSION. 
PROBLEM 1. 

1. If a man work 10 years, and clear 100 dollars 
the first year, 1 1 1 the second, and so on, clearing 1 1 
dollars each year more than he did the preceding 
one, — how many dollars did he clear the 10th year. 

11X9=99+100=199. 

Ans. ^199. 

Illustration. — By adding 1 1 together 9 times, the 
sum is the nnjpbftr of dollars he woujj[^ain more * 
TBanlhel[o5, the tenth year, and by adding ffieTXJ^~ 
the sum is his whole gain the tenth year ; but if we 
multiply 1 1 by 9, the product will be the same as the 
sum found by adding. When a series of numbers in 
arithmetical progression, is made out at full length, 
the common difference is added to, or subtracted 
from all the terms except the last one i consequently, 
the last' term in an increasing series, or the first term 
in a decreasing, contains the common difierence ^s 
many times as the series has terras wanting one. 
But as the product of a number, multiplied by any 
number of uni(s, is equal to the multiplicand added 
together as many times as the multiplier contains 
units, we obtain the same number whether we add 
the copimoh difference as many times as the series 
has terms, wanting one, or m\i\tvpVf Vl >a^ ^^ ^'Wka. 
number. 
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For finding the last temu 

Multiply the common difference by one less that 
the number of terms, and add the first term to the 

troduct, if the series be increasing ; but if the series 
e decreasing, subtract the product from the first 
term. 



JVMe.— All qnestioiis may be eoosidered to be in 
{[resaiooy nnlesB mentianed otherwise in the qaestioD. 



2* What is the last term of a series, which has 
1001 terms, a common difierence of 7, and the first 
term 19 ? Ans. 7019. 

3. GiTcn the first term of a series 111'] 11, the 
number of terms I'lll, and the common difference 
11; what is the last term, if the series decrease ? 

Ans. 98961. 

4. If a.Tessel sail 100 days successively, and sail 
100 miles the first day, how far will she sail the last 
day, allowing she decreases each day's sail |^ of a 
mile ? Ans. 67 miles. 

The following examples are given lo find the last 

terms. 



First terms. 


Com. dif. 


No 


• terms. Ans. 


5. 20202, 


5, 




202, 21207 


6. 60000, 


10, 




100, 60990. 


7. 675, 


1 

41 




2 24, 730}, 


«. 1 909, 


1 
5> 




20, 1912f. 


9. 821, 


a 
7» 




28, 828^, 




PROBLEM II. 


» 





To find the stun of the terms. 

10. A man paid a debt at 41 several pay- 
ments. The first payment was ^26,01, and each 
succeeding payment increased in arithmetical pro- 
gression with a common difference of ^1,85; what 
was the sum of all. (he payments, that is, what was 
t&edebt? 
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Here 185 cents X 40= 7400 cents; and 7400 
cent8-f2601 cent8=i0001 cents the last payment. 
Then 10001 cents-f 2601 = 12602 cents the sum of 
the first and last payments, and 12602X41, the num- 
ber of payments =5 16682 cents double the sum 
of all the payments. Ans. ^2583,41. 

Illustration.-^The sum of any two terms of an 
arithmetical series equally distant from the centre, is 
equal to double the sum, which all the terms will 
average; or if the number of terms be odd, equal to 
double the middle term, consequently multiply- 
ing the sum of the extremes by the number of 
terms, gives double the sum of the series. 

"• ^ RULE. 

Multiply the sum of the extremes by the number of 
terms, and divide the product by 2; or multiply 
half the sum of the extremes by the number of 
terms. 

1 1 . If the first term of an arithmetical series be 2, 
the last term 122, and the number of terms 29, 
what is the sum of all the terms ? 

Ans. 1798. 

12. What is the sum of 1000 terms in arithmeti- 
cal progression,-^the last term being 500, and the 
common difference |, if the series decrease ? 

Ans. 583250. 

13. Required the sum of 990 terms of the num- 
bers 2, 5, 8, 1 1 , &c. ? Ans. 1 470645. 

Given the following examples to find the sum of the 

series in each. 

First terms. Last terms. No. *Terms. 

14. - I'Oll, 2a, 66, 

Ans. 34'287. 

15. I'OOO'OOe, 999, 555, 

Ans. 277'77r222i. 

16. 96, ^\ <l%^ 

IS ^ 
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Required the sum of the series in the follotning ex- 
amples* 

First terms* Com. difif. No. terms. Ans. 

17. 60, 2, 26, 1950. 

18. 201, i, 29, 5896f. 

19. ^V. i^Ti lOU 138tVVt- 
Find the sum of all the terms in the following ex- 

amples^ in decreasing arithmetical progression* 
First terms. Com. diff. No* terms. Ans. 

20. 1000, 3, 38, 35891. 

21. 120, 6, 11, 990. 

22. 1, tV» 40, 24^V 

23. 10, Ji,.. 5, 35. 

PROBLEM III. 

i; 

To find the common difference* 

RULE. 

Divide the difierence of the extremes by one less 
than the number of terms. 

Illustration* — The greater term is made up of the less, 
and the common difierence taken as many times as the 
series contains terms wanting one ; therefore by sub- 
tracting the less from the greater extreme, and divi- 
ding the difference by one less than the number of 
terms, the quotient will be the common difierence of 
the terms. * 

24. The extremes of an arithmetical series are 
3 and 97, and the number of terms 48 ; what is 
the common difference? Ans. 2. 

25. If a man perform a journey in 8 days, increas- 
ing each day's travel by a certain number of miles, 
and travel the first day 21 miles, and the last 70 ; — 
how many miles does he increase daily ? 

* ;^ . Aiis* 7. 

PR0BLI»l IV. 

To find the number of terms, 

RULE. 

Divide the difference of the extremes by the com- 
Tfion difference, and add one to the c^uotient. 

Hiust ration* — The grea.le^\.Vfcvvcv \%\W6.^^ >a.^ ^l^^ 
^mmon difference added to?jt\^^x ^% \ww>i >awv%^ 
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as the series bas terms wanfting one, together with the 
less term ; therefore by subtracting the less term 
from the greater, and dividing the remainder by the 
common difference, the quotient expresses the num- 
ber of times the common difference was added to- 
gether to make the dividend, which is the difference 
between the extremes. 

25. The extremes of an arithmetical series are 
8 and 88, the common difference 10 ; what is the 
number of terms ? Ans. 9, 

26. If a boy buy a number of oranges, and give 
17 cents for the first, 15^ cents for the second. Sic. 
decreasing the price of each, 1^ cents until the 
last cost but 2 cents ;— how many oranges did he 
buy ? - Ans. 11. " 

27. A spendthrift spent his estate, amounting to 
$2873,10, in 15 years, — spending each year $20,Sf2 
more than in the preceding ; how much did he ex- 
pend the 9th year ? Ans. ^21 1,76. 

Questions to be performed by the prindpUs contained in 

the preceding problems^ 

28. If two men start from the same place at the 
same time, one travelling 21 miles each day, the 
other 3 miles the first day, 5 the second, increasing 
his speed pach day by the excess of two miles ; how 
many days before the latter will come up with the 
former, — and how many miles will each travel ? 

Ans P^ ^^^'^• 
^^^- ^ 399 miles. 

29. Estimating the distance between London and 
Boston at 3000 miles, if a ship perform a voyage from 
one city to the other in 26 days, — sailing the firi^t day 
80 miles, and increase each d^y's sail in arithmetical 
progression ; how far will she sail the last day; 
what will be the daily increase ; and how much far- 
ther will she sail the 25th dSiy of the voyage than the * 
second ? 

TLast day's sail 1 50 j-f miles. 
A J Daily increased ^^ Tsv\e»* 
^"'•^ 25th day's saW moTC \Xvwy^^ ^^^ 
4 fiSfy miW«* 
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30* Two diTisions of laBoarers commence work 
upon a canal at the same time, 500 rods apart; one 
division completes one half of the intervening dis- 
tance in 7 dajs ; the other the remaining half in 
9 dajs. Now if each division increase each day's 
work 4 rods more than the last, how many rods does 
each division complete in each daj f 

(The first, 23f, 27f , 3 If, 35f , 39f , 43^, and 
47f. 
The second, 11 1, 15|, 19J 23|, 27J, 31 J, 
i^35?,39|, and43J. 
The methods which have heen explained for finding 
the last term, sum of the terms, common difference 
and number of terms, maj be more clearly illustrated 
by the assistance of the adjoining plate. 

^ ^^ Suppose we 

have 9 piles of 
equal blocks, 
which increase 
by 3, and that 
the first pile con- 
sists of 5» Let 
a b represent the 
first pile, c d the 
second, &c* It 
has been observ- 
ed, that we shall 
find the last term 
by multiplying 
the common di^ 
ference by one 
less than the 
number of terms, 
and adding the 
first term to the 
product. By ex- 
amining the plate, 
it will be seen 
that 2 blocks are 
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added to t d, which is equal to a 6 the first pile, to 
liiake cd the second, and r added to r/, which is equal 
to the second pile, to make f the third. In the 
same manner all the others are formed. 

As we dp not add to make the first pile, we can add 
2 only 8 times, which is once less than the number of 
terms to make the last, or the 9th pile. Now if we 
suppose c tjO Vj &c. to be removed on to the column 
g /, as all the small squares are supposed equal, they 
would just fill that column, as is now represented, 
which represents 16 blocks, the number found by 
muhtplying 2 the common difference, by 8 one less 
than the number of terms ; and if a g and 6 A be pa- 
rallel, g h is equal to the first term a 6, and / h will 
represent the 9th pile or last term of the series. 
From this it appears that the last term of an increas- 
ing series, will always be made up of the common 
difierence taken as many times as there are terms 
wanting one and the first term, for we may suppose 
a 6 to be any other number than 5, and g I will al- 
ways be made up of the common difference, whether 
it be 2 or any other number. 

2. If all the blocks represented by the small squares 
above the line m n, be removed and placed upon the 
dotted squares, there would be just enough to fill 
them, and i n hb would represent all the blocks 
contained in the 9 piles, that is, each pile would 'aver- 
age the same number as is contained in the middle 
one me; and if we multiply me or n hhj hb^ the 
product would express the number of blocks contained 
in all the piles ; but if we add n h and % b together, the 
number would be twice n A, and multiplying twice 
nhhy hb the number of piles, would give twice 
the whole number of blocks, or twice the sum 
ef the series. It should be observed, that the 
number of blocks contained « in n A and i b repre- 
sent twice the number contained in the middle term 
m e. 

3. Let the number of squares m x y equal the 
number in / g, then x y repr^sewt^ \Jaft tmkssH^^^. ^ 



274 PROPORTf OV^ 

blocks added after the first term is subtracted. If 
the uumber contained in x ^ be divided by the nam- 
ber of times the additions were made, th^ quotient 
would be the number \dded, that is, the common 
difference ; and if the number be divided by 2, the 
quotient would be 8, the number of times-the com- 
mon difference was added, which is once less than 
the number of terms. 



ARITHMETICAL PROPORTION. 

When two numbers are compared together to as- 
certain how much lai^er one is than the other, or 
how many times one contains the other, the first is 
called the antecedent, the second the consequent ; both 
taken together, a couplet. 

If the difference between the antecedent and con- 
sequent of two or more couplets, be the same num- 
ber, this equality of difference is termed arithmetical 
pro/)or/ton, and. each number, considered in connec- 
tion with the others, is called an arithmetical pro- 
portional. 

The proportion of nuiilber&^is expressed by plac* 
ing a colon between the antecedefft and consequent 
of each couplet, and a double colon between the 
couplets. 

Thus, 2 : 4 : : 6 : 8, are four numbers in arithmeti- 
cal proportion ; and are read, as 2 is to 4, so is 6 
to 8. 

Proportion is distinguished into continued and dis- 
continued. 

When the difference between the consequent of 
one couplet, and the antecedent of the next, is the 
same number as the common difference of the coup- 
lets, the proportion is continued ; but when the differ- 
ence between the consequent of one couplet and the 
antecedent . of the next, is not the same number as 
the common difference o{ thi^ covi^leta^ the propor- 
tioa is discontinued. 
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Thus, 2 : 4 : : 6 : 8, is continued proportion ; but, 
S : 4 : : 10 : 12, is discontinued proportion. 

FROMLEM I. 

To find' a mean proportional between two given 

extremes, * v 

^ RULE. 

Take half the sum of the two extremes, the quo- 
tient will be an arithmetical mean proportional be- 
tween the two given extremes. 

1 . What is the mean proportional between 7 and 
17 ? Ans. 12* 

2. A certain debt can be discharged at 3 payments 
in arithmetical proportion. If the first payment be 
^1 1 , and the third ^31,17, what is the second ? 

Ans. $21,085. 

PROBLEM II. 

To find any number of arithmetical means between 

two given terms. 

RULE. 

Subtract the less extreme from the greater, and 
divide the difference by one more than the number of 
means required ; — this quotient added to the first 
term, if the proportion is increasing, or subtracted, if 
it be decreasing, will give the first mean ; added to, 
*or subtracted from the first mean, will give the se- 
cond. 

Continue the same process till all the means are 
found. 

3. Required to find four arithmetical means be« 
tween 1 and 96. Ans. 20, 39, 58, 77. 

4. If a man work 6 days for wages in arithmetical 
proportion, and receive 29 ceuU (ot V!ia%%x%V.^sk?{*^ 
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woik and 79 for the bst, what does lie receiYe for 
the inteiTeiiiiig dajs ? 

JiDB« 39, 49, 59, 69 cents. 



1 



GEOMETRfCAL PROGRESSION. 

When a series of oambers is produced by contioa- 
ally multiplyiiig or diTidii^ by &e same number, it ii 
called geameiriaU progressicn. The uomber by 
which a series in geometrical progression is increased 
•r decreased, is called the ratiom 

Thus, I9 2, 4, 8, 16, 39, is an increasii^ series in 
geometrical pn^;ressioD, having 2 for its ratio ; and 
81, 27, 9, 3, 1, is a decreasing series, having 3 for its 
ratio. 

All the other terms have flie same names as the 
corresponding terms in arithmetical progression. 

raoBLBH I. 
To find the last termm 

RULE. 

Raise tiie ratio to a power denoted by one less 
flian the nomber of terras, and multiply t^t power 
by die first term, if the serios be increasing, but if de- 
creasing, divide by the same power. 

Illustratiafu — ^When the fifst term of an increasing 
series is one, the second term will always be the 
same number as the ratio ; consequent]y,,moltiplying 
by the ratio to find the last term, is only raising the 
ratio to a power denoted by one less than the number 
of terms. But when the first term is any number 
more than one, the second term will contain the 
ratio as many times as the first term contains an 
unit ; so that the last term will contain such a power 
of flie ratio, as is denoted by one less than die num- 
ber of terms, as many times as die first term contains 
an mit. 
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Thus, in the series 1,3, 4, 8 ; 8^ the latt term, is 
simply the third po^er Of the ratio. But in the se- 
ries, 2, 4, 8, 16, the last term contains twice the 
thifd power of the ratio. 

When the progression is decreasing, it maj be 
Considered as increasing from the last term; conse- 
quently dividing the ffrst term by that power of the 
ratio denoted by one less than the number of terms, 
will give the last term. 

1. Let the first term of a geometrical series be 5, 
the ratio 3, number of terms 10 ; what is the last 
term? Ans. 98415. 

S. Given the first term of a decreasing series, 1000, 
number of terms 5, the ratio 4, to find the last 
term. Last term, 3|f. 

3. The first term of aperies is ^Vs ^^^ ^^^^^ tV' 
the number of terms 4 ; what is the last term ? 

Ans. -gjijf 

4. A man agrees to sell 10 bushels of wheat at 1 
mill for the first bushel, and 5 times as much for 
each succeeding bushel as what he receives for the 
preceding one; what will he receive for the last 
bushel f Ans. |1953,125. 

5. What is the last term of 9 terms of the series I, 

h tVj ®^^» • Ans. tT^Tj* 

6. If a balloon descend from a certain height in 6 

minutes, and descend' y|j of a mile the first minute, 
three times that distance the second, 9 times as far 
the third minute as the first, and increase its velocity 
during the remainder of its descent by the same ra- 
tio ; how many feet will it descend the last minute ? 



Ans. 10264/y, 



PROBLEM It. 



Tojindthe snm of all the terms. 

nimtration.'^ljet it be required to find the sum of 
the four terms in the series 1, 3, 4, 8. If we ^dil'^^ 
j&e terms together, we shall o\>\AiTi \b lo\ ^^ %xs^« 
ne second term €outaiiia ^e taA\o o\kC.e^ ^^ ^^Sfi^ 

24 
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twice, the fourth 4 times, and the, three last, 7 tknes. 
Now if we multiply the last term hj the ratio, the 
product 16 will contain the ratio 8 times, once more 
than what is contained in the three last terms^-^hut 
as the first term is to be included in the sum^ we shall 
obtain the sum by multiplying^ the last term by the 
ratio, and subtracting the first term. Again, let it be 
required to find the sum in the series 2, 6, 18. 

Operation. 

2, 6, 1 8 The ratio in thiS'^xam- 

3 pie is 3, and 54 contains 

, the ratio 18 times ; or in 

5 4 other words, it contains 
2 the ratio 16 times, and 

the tiirst term 3 times. By 

2)52 taking the first term once 

- — . from 54, the remainder 

Sum of tenns, 2 6 contains the ratio 16 times, 

and the first term twice. 
As the two last terms contain the ratio but 8 times/ 
were we to take twice the first term from 52, and di- 
vide the remainder, 48, by 2, one less than the ratio, 
the quotient would express the sum of the two last 
terms ; but if we divide 52 by 2, tlie quotient will be 
^o more than when we divided 48 by 2, that is, the 
«um of all the terms. 

The last term of any increasing series multiplied 
by the ratio, contains the Jirst term as many times as 
the last term contains an unit, and the sum of all the 
other terms once less, therefore multiplying the last 
term by the ratio, and dividing the difference between 
that product and the first term, will give the sum of 
the series. ,If the series be decreasing the principle 
is reversed. , 

RULE, 

If the series be increasing, ^multiply the last term 
b/ the ratio, and divide the difference between that 
product and the first term lay \\v^ ^^^t^\vc^ h^^tween 
t and the ratio. But\£ ft\^ se\:\^^^^^^^^ivc»!^^tsss^» 
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tiply the first term by the ratio, and divide the differ- 
ence between that product and the iast term by the 
difTeren^ between 1 and the ratjo. 

A*d/f .—When the rk^i> is less than one, the mm. is femid the 
sattitfiis though the aeries were inerepsi&g^valtfamisli in realitj the 
series decreases^ 

. ■ ► • _ 

7. Find the sum of the terms in the following se- 
ries: 3, 9, 27,81. Ans. 120. 

8. The number of terms of a geometrical series 
is 8, first term 3, and the ratio 4 ;. what is the sum of 
the series ? Ans. 65535. 

9. A certain gentleman gave his whole estate to 
six sons, — giving to the youngest ^1000 ; to the se- 
cond once and a half as much, and to the others, 
sums increasing by the same ratio ; how much was 
the estate? Ans. ^[20781,25. 

Reqrdredthe sums of the terms in the following ex- 
amples. 

First terms. Ratios. No. terms. Ans. 

10. 1, 2, 9, 511. 

11. 20, 3, 8, 65600. 

12. 7, f, r, 194H- 

1 q 2 1 g 3 S 4 « S 3 9 S 8. 



GEOMETRICAL PROPORTION. 

When two or more couplets of numbers have 
e(]ual quotients, or ratios, this equality is called /iro- 
porlion ; or, when the antecedents of two or more 
couplets, are the same parts of their respective con- 
sequeots, or are the same multiples of their conse- 
quents, the numbers are said to be in proportion ; the 
terms themselves are called proportiotutls. Thus, in 
th^ proportion 2 : 4 : : 8 : \S, ^, ^iVie ^\:te.t.^^ies^ <5k\ 
the Mrs t couplet, i» the same ^^tto^ \^\\.% ^Q>T«fcQ^'Kc&.^ 
that 8, the antecedent of th% ^ecoxA cow^X^^^v** ti\X%x 
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ito consequent; a&d the proportion, 81 : 27 : : 3 : 3, 
81 is the same multiple of 27, that 9 is oi'S. 

When the ratio between the consequent of the &*st 
couplet and the antecedent of the second, is the same 
number as the ratio between the antecedent .a&d con- 
sequent of each couplet, the proportion is said to be 
continued ; but when this is not the case, tiie pro* 
portion is caUed discontinued* 

THEOREXi* 

When four numbers are in geometrical propor- 
tion, the product of the extreme^ is equal to the pro- 
duct of the two means. But when the number of 
terms is odd, the product of the extremes is equs^l to 
the square of tt)e middle term. 

^///u»/rah'on.«^Wben four numbers are in geomet- 
rical proportion, if one extreme be 1, the propor- 
tional nei;t to it will always be the same as the 
ratio ; consequently, multiplying the other mean by 
that which is equal to the ratio, gives the greater ex- 
treme ; and this product of the means is evidently 
equal to the produet of the extremes j for multiply- 
ing the greater extreme by the less, when that is one, 
does not increase it. 

In the proportion S : 9 : : 27 : 81, three times 81 
is 243, the 5th power of 3 the ratio, and 27, the third 
power of the ratio, multiplied by 9, the second pow- 
er, gives 243, the 5th power. Also, in the propor- 
tion 2 : 6 : : 18 : 54, two times 54, the product of 
the extremes, is 108, which is the same as 6 times 18, 
the product of the means, since 54 contains 1 8 three 
times. The same is equally true when the propor- 
tion is discontinued* 2 : 6 : : 7 : 21. In this pro- 
portion, 42, the product, of the extremes, is made lip 
of six 7's, which is equal to the product of 6 multi- 
plied by 7, the two means. This will always be the 
case, for the fourth term always contains the third 
its many^imes as the second contains the first, or is 
the same multiple o{ \t. The^e examples show, 

that the product of tVie ^xXtem^^ ^^ ^^vj^ ^<Qi^^l 

the product of the raeati^. 
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Wt^ii three terras are in preportimi, and one of 
Ike extrenaes is 1, the mean is the same as the ratio, 
and i]||iitip]jing the mean bjitself^giTes the other 
extreme, which is also the square of the mean* In 
file piroportton 1:4: : 4 : 16, the product of the ex- 
tremes and the prodhct of the means, each equal the 
square of 4, the ration 

PROBLEM I. 

To find any nwnbtr of gtomttrical means beiwtm twf^ 

given extr0me8. 

&ULK* 

Divide the greater extreme by the less, and extrtct 
such a root of the quotient as is denoted by one more 
than the number of means required. Then, if the 
series he increasing, multiply the first term by the 
root just found, continually, but if the series be de- 
creasing, divide the first term continuatlv by the 
same root, the prodncts or quotients will be the 
means required* 

/7/i4«trah'on.-<-According to Illustration, page ^76, 
the greater extreme of any number of proportionalS| 
is mad^ up of as many times of that power of the ra- 
tio denoted by one less than the number of terms, ^s 
the less extreme contains units, therefore dividing 
the greater extreme by the less, gives that power of 
the ratio for a quotient, and extracting sqch a root of 
this quotient as is denoted by one less than the num- 
ber of termS) or, (which is the same thing,} one more 
than the number of means, gives the ratio. 

K Let it be required to find two geometrical 
means between 3 and 81 • ^ 

Here 81-f-3=*27, and 'y^27=3, the ratio ; then 
the first term 3 X 3=9, the first mean, and 9 X 3=27, 
the second mean. 

2. Find 3 geometrical mean^ bel^^^tv b 'mA^^* 

3. If A merchant sell 7 y^itda oi c\o\}k^v^>^^''*^^''''' 

S>4 * 
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prices for the same in geometricail proportion, what 
does he receive for the 3d, Sd, 4th, ^th, and 6th 
yards, if he receire 1 cent for the first jmAn flusd 
17,29, for the seventh ? 

Aqs. 3, 9, 37, 81, 243 cents* 

PROBLEM IS. 

Having one extreme and one or two meant given to 

find the other extreme* 

lUusf ration."^ Kb the product of two means is equal 
to the product of the two extremes, it may be con- 
sidered as the product of the two extremes ; and if 
the product of two numbers be divided by either of 
those numbers, the quotient will be the other. 

-RULJB. 

When two means ajre given, divide their product 
by the given extreme. If but one mean is given, di- 
vide the square of the mean by the given extreme. 

Remark. The nature of the question wilt general- 
ly determine which term is the extreme. As both 
antecedents, that is, the first and third terms are 
either multiplied or divided by the ratio to produce 
their consequents, it wilt at once be seen wheliier the 
third term is greater or less than that which is de- 
manded* If greater, the greater of the two other 
terms, will of course, be the first term or antecedent ; 
but if less,^the first term will be less than the second. 

4. What is the 4th term of four proportionals, if 

the product of the two means be €76 and the first 

term 4? Ans. 169* 

. 5. What number must be divided by 4, that the 

^ quotient shall be the same number as the quotient of 

'39 divided by 13? Ans. 12. 

6. 35 bears the same proportion to 37 as 9 to 
what number ? Ans« 9||. 

7. Suppose two comp^xAesoC men spend money 
in proportion to the nnmViet ol \w^\V\^q«N% yi^^t^Sx 
tampan J, and one com^an^lo ^.otovsX. ^ilV\^%:«A^^ 



prodact of the larger company into what the less 
company expend, equal ^14595 ; what is the ex- 
pense olibe larger company ? 

Ans. fl3S6,t]8+, 
^* What number must be divided bj^ 31, that the 
quotient may be the same as the quotient of Id di- 
Tided by 3y and what number must 31 be multiplied 
by tO" produce that number? 

Explanation* — The first number demanded must 
contain 31 as many times as 15 contains 3. If we 
diTide 15 by 3 the quotient will express the numbor 
of 3^s contained in 15, which is 5 ; and if we multiply 
31 by 5, the product will contain 31,5 times, as many 
times as 15 contains 3. 5 is the ratio, because it is 
the number by which 3 was multiplied to make the 
second term or first consequent, and 31 ji the second 
antecedent, must be multiplied by the" ratio in order 
that the fourth term may be in the same propprtioa 
to 31 that 15 is to 3. The proportion demanded in 
the question, is, that 3 can be taken from 15 as many 
timesasSl canbetakenfrom 155 ;or 3 : 15 :s 31 : 
155* If we invert the terms, the numbers will still 
be in proportion, and have the same ratio ; but the 
ratio becomes a divisor instead of a multiplier. Thus 
15 : 3 : : 155 : 31 ; or 15 is the same multiple of 
3 that 1 55 is of 31 , for the two consequents are form- 
ed by dividing the two antecedents by 5, the ratio, 
which was the former multiplier. This is called in- 
verting the terms of the proportion: It will frequent- 
ly be more convienient to find the ratio by dividing 
the larger of the two first terms by the smaller, and 
multiplying or dividingthe third term by it, which will 
give the fourth* This method of operating will al- 
ways show the scholar more clearly the nature of 
proportion. 

9. What number is the same multiple of 7 that 
ei is of 9? 

The proportion will be, as 9 : 61 :: 7 to the an- 
swer. A5afii% VI V- 

10. What number is the &aii!ie If wV.^>lYl^^^.^^*^ 
ofl9? K\A* V^^^- 
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ll*. The 6r8t of three terms if 9, the square of 
the mean 356 ; what is the third proporttoDal ? 

Ans. ^^. 

\% Let the product of two means be ^f r, the first 
term } ; reqoiied the fourth term ? Ans. -^V 

13. Find a third propoctioiial to 8 and 13. 

Ans. '^1|« 

14. Find a third proportional to ^Ir >^ ih 

Ans. 38//^,. 

15. If the square of a mean proportional be |}, 
and the first term be ^Vt ^i^^ is the last term ? 

Ans. ]6|f. 

16. What number is that which bears the same 
proportion to 79 that 17 does to 15? 

Ans. 89t*j. 

17. If 15 yards of cloth cost 18 dollars, what will 
90 jards cost at the same rate ? 

Exptarmtion. — If we divide 16bj 15, the quotient 
will be the price of one yard, and 90 moltiplied hj 
the price of one yard, will give the price of 90 jards. 
The price of one yard is the ratio, tfierefore 15 
most be to its price 16 dollars, as 90 is to 96 dollars 
itsjprice. Or tf we multiply 90 yards by 16 doUars, 
the price of 1 5 yards, the product mtist contaia the 
price of 9 yards 1 5 times ; consequently dividing that 
product by 15 will give the true auswet. 

18. If a man sell 2 pounds of butter for 31 cents, 
what will 1000 pounds come to? Ans. |{155. 

19. If ahorse eat 3 tons of hay in 7 months, how 
much would h|^ eat in 12 months ? Ans. 54 tons. 

20. If 8 square rods of ground produce 13 bushels 
of potatoes, how many bushels would one acre pro- 
duce, at the same rate? Ans. 260. 

3]. If 3 poands of sugar cost 40 cents, what must 
I give for 100 lbs. of the same ? Ans. $V%33i. 

22. Wishing to know the heighth of a certain stee- 
ple, 1 measured the shadow of the same on a horizon- 
tal plain, 274 feet. 1 then erected a ten feet pole 
pn the same plain, and \l c«.«\. ?jl ^^^^^ ^1 9.\ feet 
Reauired the heielit of tVifi ste^^X^"^- 
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^. The e^rtb turnfi upon its axis pac€ in 23 
hours and 56 minutes, and its circumference is 25000 
miles* How far is a person carried in one second of 
time, who liyes on the equator ? , 

Ans. d^jWS ToiM. 

24. Two me&f A and B, commence a journey at 
the; same time and from the same place. A^s speed, 
which is 5| mileii an hour, bears the same proportion 
to B^s that 5 does to 7 ; how far does B travel in 9^ 
hours? - Ans. 65^1 miles. 

95* A gentleman having a lot of land in the form 
of a parallelogram, wishes to set off 50 acr^s fro|» 
one end which is 100 rods wide. How "many rods 
will it require on the other side to contain 50 acres 7 

Ans. 80. 

26. A owes Bii500^ hut not being able to paj the 
whole, B offers to compound with him for a sum 
which shall bear the same proportion to his debt, a» 
f does to I ; what does B receive ? 

Ans. 357,142+ ^ 

Abk. The mi»erat(» tff a fraction hewp the same proportion 
to that part of a quantity expressed by the fractUm M ^ d^o^ 
minator bean to the whole quantity^ 

27. If a man fill | of a cask with brandy, i with 
wine, and \ with water, and it lack 21 1 gallons of 
being full, how many gallons will that cask contain ? 

Ans. 100. 

28. If a gamester at tl)e first game lose } of his 
money, and win 3 shillings, at the second ; lose ^ of 
his first stock at the third, and win six shillings at the 
fourth ; now if what he has won bears the same pro- 
portion to what he has lost, as what he has left of his 
first stock does to his first stock, how much money 
had he when he commenced playing ?* 

Ans. 52| shillings. 

29. A and B trade until they gain € per cent, on 
their stock ; then | of A's gain is #18. Now if A's 

• This question is susceptible oC an uA«&n\\a ivTnf^Q«( ^'Cwawvs^. 
The one pveo is the answer •Vt^in^^ln1iy»wXxfAsv'«^ 
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dtock is to B^8 as f to f , what did each gain, and what 
was the original stock of each ? 

^ ( A's gain was $45 and his stock |J750- 
^^** I B'sgain was |(|S7,50 and his stock jf623. 
30. A, B, and C united stocks in trade ; A put in 
^160, B, $200, and C, $150; and they gain a sum 
equal to I of their whole stock: how much does 
eac-ii gain ? 

Ans. A gains J32, B, $40, and C ^30. 
31 • A sells B 100 ihs. of sugar at 12 cents a pound, 
and gains 9 per cent. ; he receives of B 100 lb. of 
beef at 6 cents a pounds, who gains 10 per cent* 
Which gains the most by the trade ? 

Ans^ A gains 44,53+ cents more than B. 
32. What per cent, dees a merchant gain who 
buys tea at 45 cents a pound, and sells it at 55 ? 

jis 45 cents are to what is gained on 45, so is 100 
to what would be gained on 100, which will be the per 
cent. Ans. 22|. 
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33. If a man buy tea at 45 cents a pound, and sell 
it so as to gain 25 per cent;, what does he receive per 

*pouBdf Ans. 56^ cents. 

34. B bought brandy for $1,10 per gallon, and 
sold it so as to lose 5^ cents on a dollar. What did 
he receive per gallon? Ans. jH 1,0395. 

J^oie: The diameter oTa circle bears nearly the same proportion 
te the circumference, that 7 does to t2, 

35. If the diameter of a circle be 100 feet, what is 
the circumference ? Ans. 31 4f feet. 

36. The diameter of the sun is 883246 n>iles ; 
what is its circumference ? Ans. 2'775'916 miles. 

37. The diameter of Jupiter and Mercury are to 
each other as 44585 is to 1612. Allowing the cit- 
•umference of Mercury to be 101 32^ niiles, what is 
the diameter of Jupiter ? Ans. 891 70 miles. 

J^oie* — The spaces passed over by bodies falling 
freely in vacuo, ^are as the squares of the times. 
It if ^und by eiLpenmiml\\i^l\>o^\^%S.^\vBk^\\i^ajcuo, 
ifesceiid 16^^ feet iii\he%r%^%««.oxA ^l ViMjRfc* 
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,38. If a bo4y fall freely in a v^Gjup^ 4 seconds of 
time, how ,-much farther will it descend diiriog the 
fourth second than the first? An«. 96f fei^t. 

39. If a body, fall 16^^ feet in the first second of 
its descent, how far will it have descended at the end 
of 5 seconds? Ans. 402J feet. 

J^ote.'— The sqaares of the periodical times of the Planets, bear 
the same proportion to>each other as ^e cubes of their mean dis- 
tances from the siin. 

4Qi If two balls revolve about a common centre, 
-r^ne at the distance of 3 inches, the other at (he 
distance of 5, and the ball nearest the centra re- 
volye once in 3 seconds ; how long will the other be 
completiog, a revolution, i£ both observe the same 
laws of motion as the planets ? 

Ans. 6,45+second§, 

41. The Earth^s mean distance from the Sun is 
94'607'428 miles. CaUing the periodical time of 
the Earth 365 days, and that of Venus 224 J, which is* - 
near the truth, what is the mean distance of Venus 
from the Sun ? Ans. 68^351 '533+jmiles. . 

42. Tf 15 men can do a piece of work in 14 days, 
in what time would 18 men do the same work, work- 
ing at the vSa me rate ? 

The greater number of men must bear tlie same pro- 
portion to the less^ thai the longer period of time does 
to the shorter. Ans. 1 1 1 days. 

43. If gl60 worth of provisions will support 80 
men 12 days, how long will the same provision sup- 
port 135 men? Ans. 7 J. 

PROMISCUOUS QUESTIONS. 

1. A man sold one hog, weighing 250 pounds, at 4 
cents per pound ; a second, weighing 300^ '^ N\ 
cents; and a third, weigh\t\g ^%^, ^\. b ^^wV% t^^^ 
pound. What vras the aTfetaga ^t\c^ \i«^ ^oxwx^ "^^ 
the whole ? 



•'T 




|0 f41^i 
girc flie aTrrage pike per p oaai, 

3. If M pBoosof WaBdj, wwA 6 AilHiip per 
mHoo ; 45 pUous wofftfi $1,05 per gaDon, be maed 
with 3S plkMM, wnth 96 ceali pv gallon, wint will 
bed^valaeofoMe|pIhMiofliie»ixtiiie ? 

Aas. 100^>, cents. 

3. A aad B i^reed to aetde a dispoUMe accoomt 
OD ttie aTeiage jodgoieiit of fiuee men, who all de- 
clared a bakuice in bvoiir of B. Cs jadpneot was 
f U, D's #15,96, Ps #12,34. AgieeaMj to die de- 
cision, wbat ao^ A to pay B ? Ads. $14,10. 

4. P widuDg to build a brick boose, agreed witb 
R to fomisb brick for #233,334. The boose was 40 
feet long, 35 feet wide, and the walls were 18 feet 
hif^ and 1 foot thick. There were 30 windows, 

^each 5 (t 6 in. bidn and 2 ft. 10 in. wide. Making 
^no allowance for doors, wbat did R receive per tfaoa- 
sandforhis brick. 

Brick are generally made 8 inchet long, 4 inches 
wide, and 2 inches tkickm Ans. ^4. 

5. If three clerks can copj 180 pages in two days, 
how many pages can 7 clerks copy in 6 daj's, work- 
ing at the same rate ? 

• 

First find how many pages one will copy in one day^ 
then how many pages he will copy in 6 days. 

Ans. 1260. 

6. If 200 dollars iu 14 months gain 14 dollars in- 
terest, how much interest will 300 dollars gain in 
13 months, at the same rate ? Ans. ^19.50. 

7. If 6 men can perform a piece of work in 58 
days, in how many days can 10 men do i of the 
same work, working at tiie same rate ? 

Ans. 27|j. 
8* If ^594 will pay the board of 1 1 men 9 weeks, 
how many men ca.n Vie \iow^e^ Vi ^^^^%^ *.t the 
fame rate per week, tot llO^Vi'*. ^^^* \t.- 
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9. A; man bought 300 pairs of shoes for $225^ and 
exchanged 180 pairs for 150 hats. He then gave 
100 hats for 90 yards of cloth, and sold the cloth for 
J^IOS. What did he gain per cent. ? 

Ans. 20. 

1^0. A gentleman bought 95 yards of cloth, | of a 
yard wide, for 100 dollars, and gave the same and 
$25 for cloth of the same quality, one yard wide* 
How many yards did he buy ? Ans. 89y'y. 

1 1 . The distance of West Point from the city of 
New- York, is 60 miles. A performed a journey on 
foot from the latter to the former place in 12 hours. 
After travelling 4 hours, he inquired the remaining 
distance, and was answered, that the distance he haS 
already travelled, equalled | of the remaining dis- 
tance. How far had he travelled, and at what rate 
did he travel per mile before and after making the 
inquiry. 

Explanation* — If the distance he had travelled be 
divided into parts equal to those into which the re- 
maining distance is supposed divided, that is,.so that 
each part should equal | the remaining distance, there 
would be 3 parts, for the distance travelled is equal 
to I the remaining distance, and those 3 parts added 
to the 7 parts remaining, gives 10, the number of parts 
into which the whole is divided. A had travelled over 
3 of these parts, consequently he had travelled fV ^f 
the whole distance. 

Ans. He had travelled 18 miles. His average 
speed before the inquiry was 4^ miles per hour, and 
after 5i. 

Jioie — Answers to all questions similar to the last, may be found 
by making the sum of the given numerator and denominator, the 
denominator, and preserving the given numerator. 

. 12. A certain philosopher being asked at what 
time he arose in the morning, answered, that the 
time he usually spent in bed after midnight, was 
equal to | of the time intervening between the time 
of his rising and twelve o'clock ^1 \\qow% ^vio^^^ 
the time. . Ans. At Vw\^ ^^^\. \ OOkft^* 

5>5 



f 
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« 

1 3. A certain clerk receives for his services jfSOO 
a year. His expenses equal /^ of what he saves* 
How roach of bis saiary docs he save yearly ? 

Ans. ^550. 

14. R and S received the same income yearly. 
R spent I of his, S spent ^40 more than R, which 
involved him in debt ^10 a year. What was their 
yearly income ? 

ExplanaiiGn. — Had S spent but |J30 more than 
R, he would have just spent his. income, for j^40 
is 4^10 more than one-^fourth of R's income. 

Ans. 1J12O. 

For working quesiwns similar to the last^ see rule 
page 175. 

15. F and H traded Upon equal capitals, F gained 
a sum equalio f of his capital, — and H a sum equal 
to \\ of his which was jj500 less thanF's gain. What 
was the capital of each ? Ans. $4000. 

16. A can earn 6 shillings a day. A and B can 
earn twice as much as C ; but A and C can earn 3 
times as much as B. What can B and C earn re- 
spectively ? 

Explanation,— The labour of C equals ^ the labour 
of the three, and the labour of B equals I of the la- 
bour of the three, both of which will perform -^-^ of 
the whole ; therefore 6 shillings divided by /j, the 
part that A can perform, will express what the three 
can earn. Ans. B can earn 3| s. and C, 4| s. 

17. Divide 144 into two such parts, that when 
the less is multiplied by 9 and the greater by 7, their 
products may be equal. Ans. 63 and 81. 

18. A merchant paid $2931 for a quantity of rum, 
brandy and whisky, — giving 8 shillings a gallon for 
brandy, € for rum, and 3 for whisky. The brandy 
equalled \ the quantity of rum, and the rum \ the 
quantity of whisky. How many gallons of each kind 
did he purchase ? 

Ans: Brandy 40 gaA. ixxm, \*i^, ^Tv^>N\:\^^^^^Qi. 
19. A gave $S50 tot two Y^ece'^^l Otfi«^^— «^^ 
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measuring 24 yards, and tlie other 31« The price 
per yard of the smaller, was to that of the iarger piece 
as 5 to 7^, What did he give per yard far each piece? 
Ans. #4||f for the less, and jji7f | for the other. 



MISCELLANY. 



TAXES. 



I 



A tax is money assessed on the polls and proper- 
tres of individuals for the purpose of supporting go- 
vernment, schools, highways, &c. 

In general, the tax on each poll is fixed at a certain 
rate, which is first taken out of the whole tax, and 
the remaining part of the tax is assessed upon the pro- 
perty of the town, parish, district, &c. An invento- 
ry is taken of all the taxable property, both real and 
personal of the whole town, parish, or district ; also 
of each individual who is to be taxed. Then each 
individual is taxed in proportion to his property. 
After knowing the amount of the inventory and the 
whole tax, 'the most convenient method of finding the 
tax of each individual^ is to write in a table the tax 
upon any number of cents fropi 1 to 10 ; for 20, 30> 
40, &c. to 100 cents; also the tax upon any numbei* 
of dollars from 1 to 20, or a greater number if ne- 
cessary. By knowing the property of any individual, 
it will be easy to ascertain his proportion of the tax 
by adding together those sums standing against his 
amount of property in the table. If the tax on each 
poll be a fixed sum, that sum should be multiplied by 
the whole number of polls, and the product subtract- 
ed from the whole tax as in the following example. 

Suppose a tax of $5138,20 be assessed upon a 
town, the inventory of which is ^25691 ; and that 
there are 209 polls, which pay 25 cevvl^^^Osv- "^Ns^ 
will be the tax on one doUar o£ l\\e\tiN «v\\.^^^^ 
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The tax on the 209 polls is $5^y^5^ which takm 
from the whole tax $5 i 38,S0, leaves {5085,05 to ht 
assessed upon the property m The remainmg part of the 
tax must be divided into as many equal parts as there 
are dollars in the inventory ^ to ascertain what must be 
paid upon one dollar of the inventory. This we shall 
do by aividing 508595 cents by 25691 , the number of 
dollars contained in the inventory. 

Ans. The tax on one dollar will be 19,74-ceDts. 

If the tax on each poll be established at a certain 
rate, the amount of the polls is considered a part of 
the inventory, and will pay a tax equal to the same 
amount of the inventory of the property, consequent- 
ly their amount must be added to the inventory of the 
property. 

Suppose the inventory of the property in a certain 
town, to be ^4 1265; the nupiber of polls 360; and 
that each poll is rated by law at ^1,20. If a tax of 
jj58339,40 be assessed on this town, what will be G's 
tax, who pays for 2 polls, and whose property is valu- 
ed at {46,27? 

Explanation.--^3S0 the number of polls, multiplied 
by {1 ,20, must be added to the inventory of the pro- 
perty. Then {8339,40 divided by {41697, gives 20 
cents the tax on one dollar ; and 20 cents divided by 
1 dollar, gives two miUs the tax on one cent. 

To form a table, we multiply 2 mills by 2/ 3, 4, 
izc. cents, and 20 cents, by 2, 3, &c. dollars. 
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MEASURING SURFACES AND SOLIDS. 

Tojtndthe superficial contents of surfaces which are 

not rectangles. 

1. How many square feet in a board 18 feet Ion(;v 
20lncbes wide at one eud^^\i<3L \^ ^V ^^b ^'^^O^ 

as » 
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thatihe average width of the^oard will be the width 
of the middle. It may also be proved bj the same 
plate, that half the sum of the ends will be the width 
in the middle. ' Ans. 32i. 

2. How many square feet in six boards, each 20 
feet long, 15 inches wide, at one end^ 3 inches at 
the other ? Ans. 90. 

3. How much land in afield 49 rods long, 35 rods 
wide at one end, 25 at the other, if the angles at the 
extremities. of the first mentioned side, be right ones, 
and all the sides be right lines ? 

Ans. 9 A. 30 rods* 

It has already been shown, that multiplying the 
length of a rectangle by the breadth, gives the area. 
The surface of a right angled triangle is equal to one 
half the surface of a rectangle, as long as the base of 
the triangle, and a9 wide as the perpendicular ; there- 
fore multiplying the base of any surface in the form 
of a right angled triangle by half the length of the per- 
pendicular, gives the area. 

4. How much land in a field in the form of a right 
angled triangle, if the base be 49| rods, and the per- 
pendicular 23 rods ? 

When parts of a rod are given in a vulgar fraction^ 
or feet, it is the better way to change them to a decimal 
fraction. Ans. 3 A. 2 R. 9a rods. 

5. How many feet of boards will be required to 
board the gable ^nds of a building, 40 feet wide, if a 
perpendicular from the beam to the ridgf he 9 feet, 
7 inches ? Ans. 383|. 

J^ote. — The ooDteDta of any irrc^lar surface bounded by right 
lines, tnay be found hy dividing it into right ieingled triangles, and 
adding the contents of the triangles so formed^ ^ 

T&fnd the contents of circles. 

RUtE. 

• » 

>/uJtiply half the citcwmfetcivce Vj \\'sM ^«t. 
diameter. 
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6i I( tne diameter of a circle be 8 feet, what is 
the area ? Ans. 50f feet. 

7. How many square feet on the surface of the end 
of a cyliader/who^e circumference is 10 feet ? 

Ans. 7|4. 

0. How many rods of land will it require to make^ 
a walk one* rod in width, round a circular pond, 
whosediameter is 10 rods ? Ans. 34^. 

To find the contents of Umber ^ or any other solid kod}^ 
when the same bigness is preserved throughout the 
length of the same. * 

RULE. 

Multiply the number of square inches, feet, &c. on 
the surface of one end, by the length. 

This rule is founded on the principle illustrated, 
page 97. 

9. How many solid feet in a stick of timber 25 
feet long, 2^ feet wide, and 1 ft. 9 in. thick ? 

Ans. 109,375, 

10. How many solid feet in a round stick of tim- 
ber, 16| feet ^png, and 2| in diameter ? 

Ans. 81 T?^. 

11. What will a round stick of timber come to, 
at f,5 per ton, if it be 20 feet long, and 7 feet in cir- 
cumference ? ' Ans. $9,7 3+ • 

12. How many solid feet in "a stone, 14 feet long, 
having the ends in the form of a right angled triangle, 
the widest side being 15 inches, and one of the others 
12? Also, vi'hat will the hewing come to at 4^ cents 
per square foot ? 

Ans. 5| solid feet; and cost of hewing jj 1,92+. - 

1 3. H employed T to dig and stone a well,* 30 
feet deep, and 9 feet diameter ; and was to give him 
4 cents for each solid foot of stone, it should require 
in stoning the same. The quantity of stone was 
estimated at J of the whole space except the tunnel, 
which was 3^ feet diameter. How mwcVv ^x^'Xl ^^- 
ceive ? > . kw^- ^^L%^^\ \V ' 
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To ^lul tht conienU of solids larger a$ <m« end 
than tht otherj and when the size regularly de- 
ereeues. 

RULE. 

If the stick decrease with a true slant till it tenni- 
Mtes io a point, multiply the surface of the base, 
or larger end, by one third of the length. But if the 
body do not taper to a point multiply the surface 
of the larger end by ^ the length the body woold be 
if it continued to a point, and subtract the contents 
of the supposed part from the whole contents. The 
oontents of the supposed part is found by multiply- 
ing the surface of the smaller end of the given part, 
into one-third of the length of the supposed part. 

JVWe Whea the body does not taper to a point, the length it 
ftould be if it did, may be iband by the following; proport'on. 

As the differenoe between the smaUer dameter, or thickney, 
and Uia larger diameter, or thiq^uesB, is to the length of the giyen 
■tick, SQ is the dia»eter,,or thickness, of the larger end io the \ei^ih 
required. The given length taken from the whole, will leave the 
length of the supposed part. 

14. What is the contents of a round stick of 
timber, 16 feet long, the surface of one end being 
2\ feet, and the other a point f 

Ans. 12^ feet. 

15. How many solid feet in a stick of timber, 
whose base is 20 inches square, and its length 
60 feet| if it decrease to a point ? 

Ans. 55|. 

16. How much timber in a stick, 23 feet long if 
the larger end be two feet square, and* the other 1,6 
feet? Ans. 1 T. 20^ feet 

A more concise method of finding the contents of a 

frustum of a cone or pyramid^ that isy of bodies 

tapering with a true slant^ when they do not 

come to a pointy may be found in the following 

rule, 

RUIil 2. 

Add together the ^Lteaa oi e,%.0[\ %tv\ ^xA ^QciKct 
-Hiean proportioaaV) auA mxAVVgYj ^Jdkvx v^tgl Vj \^ 

tJie Jength. 
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1 7. Required the contents of a round stick of tim- 
ber, 1 7^ ft. long, the diameter of the larger end being 
2^ feet, and that of the smaller end, 1 foot ? 

' Ans. 44H feet. 

18. If a stick of timber, 60 feet long, and 1| feet 
square at the large end, tapering to a point at 
the other, be sawed off in, the middle, how manj 
more solid feet will there be in the larger part tl^n 
in the smaller. Ans. 33,75. 

1 9. A gentleman purchj|sed two stone pillars for 
3,25 dollars per solid foot. The base of each was 
2 feet ij> diame^ter, the other end 1 J feet, and the 
length 1 2 feet. What was the cost of both pillars ? 

Ans. ^164,645+. 



EXCHANGE. 

The value ofthe pound, shilling, pence, and farthing, 
varies in different parts of the United States. The 
value is cietermined bj the number of shillings in a 
dollar, as the value of a dollar is the same in all the 
States* 

The following table exhibits the number of shil- 
lings in each state, of which the dollar is composed. 



TABLE. 

s. Dollar. 

In New-England, -- - --6 = 1 

" Virginia, 6 = 1 

"Kentucky, .-..-.6 = 1 

*^ Tennessee,- --./-. 6 = 1 

" New- York, - - - - - - 8 = 1 

" North-Carolina, ^ . - - 8 = 1 

rf 

« Pennsylvania, 7, 6 = 1 

" New-Jersey, - . - - . 7, 6 = 1 

" Delaware, -.-.-- 7, 6 = 1 

" Maryland, ....-- 7, 6 = 1 

" Ohio,- - - n,^ =^ X 

" Soutb-Carolina, - - - - A, ^ = ^ 

^^ Georgia, -- - - • - 4^^^=-^ a 
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Any namber of pounds, shilliogs, pence, and far- 
things, in the currency of any state, may be changed 
to Federal Money, by reducing all the less denomi- 
nations to the decimal of a pound, and dividing the 
whole by a fraction, made by taking the number of 
shillings which equal a dollar for a numerator, and 
'20 the number of shiUings ina pound,for a denomi- 
nj^tor. 

For reducing shillings, pence, and farthing to the 
decimal of a pound, the ftudentis referred to^xpl. of 
question 52, page 152, — to rule, page 182 and to the 
several Expls. under that rule. 

The reasons of the foregoing observations, will at 
once appear to the learner, when he considers that 
the fraction will be the same part of a pound, that 
one dollar is, and every time the fraction is taken 
from the number of pounds given, an unit is put in 
the quotient, which must be one dollar. > 

JVWe."*If the Taltie of a dollmr be exprMsed io sbiUingt and pence, 
reduce the ahilliogs to pence and add the given pence for a 
numerator, and 20 8hiUing;s to pence for a denominator. 

1. In 24 pounds New-England currency, how 
many dollars? 

Explanation. — 6 s. equal ^•^ or j% of a pound, 
therefore there will be as many dollars in 24 pounds 
as j\ can be taken times from 24. 

Ans. ^80. 

2. How many" dollars in 21 i£. 12 s* New-Eng- 
land currency ? Ans." 72. 

3. Change 9 £. 10 s. 6 d. New-England cur- 
rency to Federal money. Ans«, $3 1 ,75. 

4. Change 5 s. 3| d. New-England currency to 
Federal money. Ans. $0,881+. 

5. In 15 ^. 15 s. New- York currency, how many 
dollars ? Ans. j|39,375. 

6. Change 17 s. 10 d. 3 qr. New- York currency, 
to Federal money. Ans. j[2,236-f. 

7. In 18 :£. 17 s. 4 d. 1 qr. Pennsylvania currency, 
bow manj doUars? Asa. ^50^313+. 
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S. Reduce 49 £. 7 d. Maryland carrency, to 
Federal money. » Ans. ^13P57444-* 

9. Change 10;^. 3 qr. Somth-Carojina currency, 
to Federal Money. Ans. ^[42,87+. 

10. In 1 9 s. 11 d. Georgia currency, how many 
dollars? - - Ans. $4,267+. 

But few countries make use of -the same coin, o| 
coins of the same value. 

The following table shows the vahie of several fo-* 
reign coins in dollars and cei#s. 

TABLE. 

1 Pound sterling of Great Britain =^4,44. 

1 Pound sterling of Ireland = 4,10. 

1 Pagoda of India = 1,84. 

1 Mi Irea of Portugal = 1,24. 

1 Tale of China = 1,48. • 
1 Rix dollar of S weeden and Denmark = 1 ,00. 

1 Silver Rouble of Russia = ,75. 

1 Rupee of Bengal = ,50. 
1 Florin or Guilder of the kingdom 

of the Netherlands = ,40, 

1 Mark Banco of Hamburg = ,33i. 

1 Frank of France = ,18f. 

1 Livre tournois of France = 5I8A. 

1 Real of Plate of Spain = ,10. 

1 Real of Vellon of Spain = ,05. 

When the value of any number of foreign coin is 
required in Federal money, if that number be multi- 
plied by the value of one in dollars and cents, the 
product will express the value of the whole in dollars 
and cents, for the product contains the multiplier 
as many times as the multiplicand contains an 
unit. 

1 . A merchant bought 45 crates of ware in Liver- 
pool for 245 pounds sterling ; how many dollars did 
he give for each crate ? Ans. ^24,1 73+. 

2. A merchant bought 50 tons of iron in St. 
Petersbui^g for 40 roubles per ton* He^^v^tet \tw- 
portation and duties 4^2000. YTYiat Sv^l Vteie vtw^ ^^^^ 

him per ion f kw^* ^^- 
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3* Iq^76 pounds 13 6hiUing8 of Irish currency, 
how many dollars .? Aps. $3I'4,^65. 

4. Bought 2361 flaslqi^ of olive oifat Bordeaux for 
787 'franks, and paid other charges to ^p amount of 
^120. The whole was sold in Pb|Kletphia for 
^377,76. What was tlie^ain on one Spc ^ 

Ans. 4 cents, G-f^onills. 
^ 5. A sea-captain ohtained hoard in Hamhurgh 6 
weeks for 112 mark bancos. What did his board cost 
him per day in Federal^oney ? Ans* $0,888-f • 

6. If a man pay 1 tales per chest for tea in Can- 
ton, how much must he sell it for per chest to gain 35 
per cent., allowing the cost of importation and duties 
to be 3 times the original cost? Ans. $79,92. 



THE END. 
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